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WHAT THERMOLIER’S SUPERIOR FEATURES 


MEAN TO YOU 


Maximum radiation from all surfaces at all 
times, because exclusive internal cooling leg 
provides continuous drainage of condensate. 
This feature also permits use of a thermo- 
static trap, the simplest and least expensive 
type of trap. 

Quiet, trouble-free operation. Pronounced 
pitch of the tubes assures complete drainage 
of condensate. Annoying and destructive 
water hammer is eliminated. 

Safety and durability are assured with leak- 
proof tube-to-header construction. 
Damaging strains caused by expansion and 
contraction are eliminated by “U” type ex- 
pansion tubes. 

Additional desirable advantages from eight 
other features. 


Your fuel bills may make you won- 


the lest hme 


when you install 





If you wait till fall you may 


der why your plant wasn’t comfort- short. Get in touch with G 
* _ ably heated during the past winter. your local Thermolier D 
Lost time due to inefficient heating at once. We can show 


can cut big slices off any production Thermoliers distribute h« 


schedule. Heat is balky stuff that you want it and often save | 
hangs around ceilings. It’s largely of scarce expensive fuel. 
wasted unless you drive it where you Thermolier’s 12 points 
want it. riority make it the logical c! 


Now is the time to do something efficient trouble-free operati 


and labor are available and there's 
sufficient time to do your job right. Providence 1, R. I. 
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about it for next winter. Install you full value from fuel d 


Thermolier Unit Heaters. Materials Thermolier Catalog 6-E « 


whenever PIPING is invoiven 


iS the 


whole story. Grinnell Company, Inc, 
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LABC t" MEANS WORK 
DONE NOT PEOPLE 

R. Stafford Edwards, president of 
edwards and Co., Inc., believes that 
the adoption of a new psychological 
approach applied to the problem of 
improving relations between em- 
ployers and employees may seem to 
be a relatively unimportant factor 
but can be of great benefit. His 
suggestion is simply that we stop 
ysing the word “labor” except to 
signify the work done. 

Then, “we should stop calling the 
man a ‘worker’ and refer to him as 
an ‘employee,’ or, in a mass, ‘em- 
ployees.. When we need to refer 
to the organized mass we should 
stop talking about ‘labor’ or ‘organ- 
ized labor’ and talk about ‘unions’ 
because that represents the truth. 
We should, therefore, stop talking 
about ‘labor relations’—we mean 
employer-employee relations’.” 

He would like to see the phrase 
‘management” abandoned as much 
as possible because it pictures to 
the average mind a small, powerful 
group of men as opposed to the 
“employees.” There are few in- 
stances where the word “employer” 
can’t be substituted, he believes. 


STOKER SALES INCREASE, 
SMA REPORTS 


Stoker sales by stoker manufac- 
wring firms in 1947 totaled 68,908 
units of all sizes and types com- 
pared to a total of 190,918 units in 
196 and 130,824 in 1945 according 
toa statement released by the U. S. 
Department of Commerce. Pre- 
viously the Stoker Manufacturers 
Association had estimated 1947 total 
unit sales by factories at 68,500. The 
association also estimated that sales 
by dealers to users totaled approxi- 
mately 110,000 to 120,000 units last 
year, due to the fact that distribu- 
‘ors and dealers had a heavy inven- 
‘ory of completed stokers on hand 
at the beginning of 1947, most of 
which were sold and installed dur- 
ing the year. This was the major 
factor in the extremely light factory 
sales of stokers throughout 1947, 
according to the SMA. 

Preliminary reports from the field 
also indicate that stoker sales to 
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date this year are nearly double the 
sales for the same period in 1947 
and numerous manufacturers report 
that orders from stoker distributors 
and dealers show substantial gains 
over last year, says the association. 


RIGHT MATERIAL, RIGHT 
AMOUNT, RIGHT PLACE 


Good advice to everyone is offered 
in a new movie—use the right ma- 
terial of only the right amount in 
only the right places. 

This is the theme of a 15 minute 
film aimed to assist the designer 
and engineer to use arc welded steel 
in the design of all types of ma- 
chinery in many hundreds of differ- 
ent industries, and released by The 
Lincoln Electric Co., Cleveland. Its 
title is Designing Machinery for 
Arc Welding. 


OUTPUT TOPS ALL 
BUT ONE WAR YEAR 

With shipments of its products at 
a record level for peacetime, net 
sales billed by the Westinghouse 
Electric Corp. for 1947 amounted to 
$703 154,334. 

Reporting the year’s work, fol- 
lowing a meeting of the company’s 
board of directors, Gwilym A. Price, 
president, pointed out that “in dol- 
lar value, our 1947 shipments ex- 
ceeded all previous records in peace 
or war with the single exception of 
the peak war production year of 
1944, when our output totaled $830,- 
480,435.” 

Net income in 1947 amounted to 
$48,806,417. 


1947 NET SALES 
SET PEACETIME RECORD 

More than 60 new instruments 
and control systems were an- 
nounced by the Minneapolis-Honey- 
well Regulator Co. during 1947, 
Harold W. Sweatt, president, told 
stockholders in the annual report 
mailed last month. 

Net earnings, which have been 
previously released, totaled $6,693,- 
509 for 1947, compared with $5,119,- 
143 the year previous. Net sales es- 
tablished a new peacetime record 
and totaled $60,596,021, compared 
with $45,940,081 in 1946. 
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The increase in sales, which was 
general throughout major company 
divisions, resulted in an approxi- 
mately equal percentage increase in 
net earnings, Mr. Sweatt said 

Slightly more than half of the 
company’s total sales during the 
year were made up of products 
newly designed or redesigned since 
1939, the report states. Today the 
company spends nearly as much for 
research and engineering as the 
company’s entire net income 10 
years ago. 

The company’s air conditioning 
controls division in 1947 completed 
the largest sales year in its 17 year 
history, Mr. Sweatt reported 


HOW TO FIGURE HEAT 
PUMP COIL SPACING 


M. S. Oldacre, of the Utilities Re- 
search Commission, reported a new 
method of determining the proper 
spacing of coils buried in the earth 
as a heat source for heat pump 
installations, in a talk before the 
Illinois chapter of the American 
Society of Heating and Ventilating 
Engineers last month 

On one job he visited, the owner 
told him the coils were spaced the 
distance they were because “that 
was the width of the man that dug 
the trench.” 


HOT SPRINGS TO KEEP 
HIGHWAY ICE-FREE 


The Oregon State Highway Com- 
mission proposes to use pavement 
heating at Klamath Falls 

There are numerous hot springs 
in this area, and hot water of a 
temperature exceeding 165 F can 
be obtained by drilling wells. It is 
proposed to use this hot water as a 
source of heat to prevent the for- 
mation of ice on the pavement 
This is only being done for a section 
of about 400 ft in length which is 
on a rather steep grade. 

The water will not be pumped 
directly through the heating coils 
in the pavement as the hot water 
has a high mineral content. A heat 
exchanger—which consists of pipe 
inserted in the well and containing 
mineral-free water—will be used. 

In an article in the December 
1940 HPAC, Erwin L. Weber de- 
scribed a panel heating system for 
a service and repair garage at 
Klamath Falls using hot water ob- 
tained from a 490 ft well. 
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NET SALES LAST YEAR 
LARGEST IN HISTORY 

Consolidated net sales last year 
were the largest in the history of 
the organization according to the 
recently released 1947 annual re- 
port of the Trane Co., La Crosse, 
Wis. and its subsidiary, Trane Co. of 
Canada, Ltd. In 1947, sales amount- 
ed to $20,956,830 as compared with 
$13,839,855 for the year 1946. 

The consolidated net income as 
reported by Reuben N. Trane, presi- 
dent, was $2,102,234 in 1947, while 
the 1946 net income was $1,187,921. 

The increase in net sales was 
made possible by the utilization of 
expanded production facilities 
which resulted from a program of 
expansion started in 1945 and com- 
pleted in early 1947. 

The company has completed ne- 
gotiations for a new branch factory 
at Scranton, Pa., which will be used 
at the outset for the manufacture 
of convector-radiators to meet a 
rapidly increasing demand for this 
product in eastern markets. 


NEW PLANE HANGAR HAS 
SNOW MELTING STRIP 


The first snow melting system to 
be installed at an airport is said to 
be the one for the entryway of a 
large new hangar at Chicago for 
American Airlines. A system of 
wrought iron pipes, embedded in 
the pavement beneath doors of the 
hangar, carries hot water, with an- 
tifreeze added, to keep the surface 


A strip 7 ft wide and 514 ft long at the 
entryway of a new American Airlines 
hangar is heated to keep it clear of ice 
and snow 





64 


temperature above the freezing lev- 
el. A strip 7 ft wide and 514 ft long 
thus remains clear of snow and ice 
throughout the winter months, so 
that aircraft may enter and leave 
the hangar easily regardless of 
weather conditions. 

The snow melting system, consist- 
ing of nearly two miles of 2 in. and 
2% in. pipe, is fed hot water from 
a boiler in the hangar, the water 
returning to the boiler to be re- 
heated and recirculated after cours- 
ing through the serpentine coils of 
the system. The water is continually 
re-used throughout the snow melt- 
ing season; in the spring it may be 
drained out, to be replaced in the 
fall. 


DEAN PEEBLES TO 
RETIRE THIS YEAR 


James Clinton Peebles, dean o. 
engineering at Illinois Institute of 
Technology, has announced he will 
retire at the end of August after an 
association with Illinois Tech and 
its predecessor institutions which 
extends over nearly half a century. 

Early in his career, Dean Peebles 
began a study of thermal insulation. 
For more than 30 years he has been 
a leading research engineer in com- 
mercial and domestic insulation. 

He designed and built an instru- 
ment for measuring heat flow, since 
adopted as standard by the Amer- 
ican Society for Testing Materials 
and used as standard equipment in 
research laboratories throughout 
the world. 

Dean Peebles was a pioneer in 
research for heating by solar radi- 
tion, particularly in the proper de- 
sign of houses to make maximum 
use of solar heat. 


IRON AND STEEL 
SCRAP DRIVE URGED 


There is a national shortage of 
iron and steel scrap for use at the 
steel mills and foundries. The win- 
ter decline in the supply of this 
scrap metal resulted in the shut- 
down of some open hearth furnaces. 
The resulting shortages of steel mill 
and foundry products are being felt 
by manufacturers which require 
those products. In some cases these 
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shortages have already bro 

tory shutdowns. 
Accordingly, you are urge: 

the following actions: 

A) In your company— 

1) Collect and classify 
generated in your n 
turing operation and SPose 
of it promptly in you: 


way. 
2) Conduct a _ thoroug! scrap 
clean-up campaign  withiy 


your plant and proper'ies 

3) Consider scrapping solete 
or unusable equipment (such 
as outmoded tools, di 
molds, and parts) or dismap- 
tling unused building 

4) Dispose of stocks or replace- 
ment parts for which ’ 
longer have use. 

5) Follow-up regularly 

B) To others 

1) Write your suppliers letter 
covering the above points 

2) Write your branches and 
dealers, and even customers 
similar letters. 


GAS COMPANIES USIN 
CATALYTIC CRACKING 


New and improved processes { 
manufacturing gas, developed un- 
der intensive research programs 
carried on by the gas industry toda) 
are in operation, adding as much as 
35 percent to the peak load produc- 
tion of some manufactured gas con 


panies, H. Carl Wolf, managing di- 
rector of the American Gas Asso- 
ciation, announced recently. New 
methods of producing utility 

from fuel oils have passed the ex- 


perimental stage and now are | 
operation. Catalytic gas cracking 
plants are operating at Riverhead 
L. I., and Chester, Pa. Many othe! 
gas companies have established 
propane, butane, and natural gas 
standby facilities for mixing thesé 
fuels with manufactured gas | 
meet peak loads. 

Catalytic cracking—long associat- 
ed with the oil industry—represents 
a@ new approach to gas industr) 
problems, not only in the type 
gas produced but also from 
standpoint of flexibility and othe! 
economic factors. Catalytic £4 
cracking plants can be installed 2! 
strategic points along the systems 
of manufactured or natural £3 
systems to produce and feed in 
the system gas of the sam Btu 
value and gravity as that produce¢ 
by other plants of the syste! 
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“Strictly Roses” 


Chevalley Greenhouses at Bayport, 
Long Island, grow nothing but 
roses. At any given moment this 
successful business has a substan- 
tial investment which could be 
greatly impaired by sudden tem- 
perature changes. 


Chevalley fully appreciates the im- 
portance of reliable, flexible and 
fool-proof heating. They provide 
this heating through steam with a 
separate steam line along each side 
of each trough, as shown above at 
right. 


Before selecting Webster Steam 
Heating Equipment, Chevalley 
made a thorough study of the vari- 
ous types of traps available, visiting 
and examining many greenhouse 
installations. By ordinary engineer- 
ing standards figuring the amount 


of surface in each coil, only a small 
thermostatic trap would be re- 
quired. Chevalley determined that 
the preferred solution is a separate 
Webster Series 26 Float and Ther- 
mostatic Drip Trap on the dis- 
charge of each long pipe coil. 


When the sun is on the glass there 
is no heat in this piping. But let 
there be a clouding over of the sun 
and a drop in temperature and 
Chevalley requires instant heat the 
full length of the pipe coils. 


Regardless of how suddenly steam 
is turned on to any pipe coil, a 
Webster Series 26 Trap provides 
immediate full drainage of conden- 
sation, big overload capacity when 
cold, and elimination of any possi- 
bility of damage through water 
hammer. Satisfactory operation is 
assured regardless of whether the 





Chevalley Greenhouses at Bayport, Long Island, as 
seen from the air. Insert at left shows w a separate 
Webster Heavy Dury Trap, protected by a Webster 
Strainer, serves to drain each separate ng pir t 
Insert at right shows the pipe nes t irained rur 
ning alongside the growing troughs 


control of steam supply is manual 
or automatic. 


Webster worked with Chevalley 
Greenhouses in solving this prob- 
lem and appreciates their courtesy 
in permitting us to tell the story in 
our advertising. Webster men have 
helped to solve greenhouse heating 
problems for more than thirty years 
If you have a greenhouse heating 
problem write us about it. We will 
pass it on to the Webster Repre- 
sentative nearest you. He will be 
glad to work on it with you. 


WARREN WEBSTER & CO., Camden,N.], 
Representatives in principal U. S. Cities Est. 1888 
In Canada: Darling Brothers, Limited, Monercal 
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HEATING SYSTEMS 





Some Items of Webster Equipment For Greenhouse Heating 
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tha ating throughout en- automatic heat variation. condensation, big overload 
tire length. capacity when cok 
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The Chase Bag Company recently 
celebrated its 100th anniversary 
by completing three new factories 
and a factory addition. All of these 
modern structures have radiant 
heating, and more than 25 miles of 
Byers Wrought Iron pipe, in sizes 
from 114 to 5-inch, were used in the 
various installations for the heating 
coils and for auxiliary lines. 


MAXIMUM EFFICIENCY—MAXIMUM 
COMFORT 


The illustrations show typical de- 
sign and procedure. Pipes were 
welded into grids for manufactur- 
ing, warehouse and garage areas, 
formed in sinuous coils for second 
floor areas. Hot water is used for 
heating. The building was divided 
into zones with individual circu- 
lators used for each. Shortly after 
one building was completed, out- 
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side temperatures dipped to 15° be- 
low. Comfort conditions within the 
plant were reported as “excellent.” 


UNIQUE PROPERTIES 


The almost universal use of wrought 
iron pipe for radiant heating results 
from engineer recognition of its 
unusual advantages. It is easily 
formed and welded. It has high 
heat emission. It expands and 
contracts at practically identical 
rates with concrete, avoiding the 
danger of thermal cracks, and loss 
of bond. Finally, its superior corro- 
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MORE 








sion resistance has been conclu- 


sively demonstrated. 
HELPFUL LITERATURE 


Our bulletin, “Byers Wrought Iron 
for Radiant Heating’, gives com 


iplete technical information on cal- 


culation, design, and layout. Ask 
for a copy. 

A. M. Byers Co., Pittsburgh, Pa 
Established 1864. Boston, New York 
Philadelphia, Washington, Atlanta 
Chicago, St. Louis, Houston, Salt 
Lake City, Seattle, San Francisco. 
Export Division: New York, N.Y 
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\I Where Heat Must Not Fail-l 
Install this SAFE Heating Pumplf 





In Hospitals, Greenhouses, Schools, Public 
Buildings, Theatres, wherever heating sys- 
tems must not fail, install the Nash Vapor 
Turbine, for it is entirely independent of 
electric current failure, and continues to 
operate as long as there is steam in the 
system. 


More than that, the Vapor Turbine is a 
most economical pump, for the elimination 
of electric current does away with current 
cost, the largest single item in the operation 
of an ordinary return line heating pump. 


Greater savings still are effected by the 
Vapor Tu, bine in the system, for the reason 
that this pump operates continuously. It is 
the only pump that can do this with econ- 
omy. Continuous operation means uniform 
circulation, and uniform circulation saves 
steam. 


The Nash Vapor Turbine has but one mov- 
ing part, rotating in the casing without 
metallic contact, and requiring no interna! 
lubrication. Quiet, compact, and trouble- 
proof. Bulletin A-290 is free on request. 


THE NASH ENGINEERING COMPANY 


SOUTH NORWALK, CONNECTICUT, U.S.A. 
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Air Conditioned Building Has 
Double Glass and Glass Bloek 





| © 


M ORE THAN LOCAL interest was 
shown in the event when—in 1938 
5 The Detroit Edison Co. moved 
part of its activities into a new, six 
Story, glass block service building. 





} Magazines and newspapers publish- 
ing articles about the structure in- 
cluded: 


Heating, Piping & Air Conditioning 
October 1937, April 1938, October 1939 
Architectural Forum December 1938 
Buildings and Building Management oa 
August 1938, May 1944 


Chicago Herald-American October 2, 1939 
The Constructor ..... December 1937 
Detroit >a ..May 15, 1938 
Electrical World eal June 4, 1938 
The Magazine of Light . Summer 1938 


Real Estate Record .. 
ia .August 6, 1938: August 5, 1939 
Toscraper Management . July 1938 
Becnons of the Illuminating 

gineering Society February 1939 


Coffer lighting, air conditioning, 
and a high factor of space utiliza- 
on were some of the innovations 





sons for it 


in this new building. The employees 
in the building (approximately 
1300) could not see out-of-doors 
except from the restrooms located 
on the sixth floor. 

Now, after 10 years of occupancy, 
we are being asked why we installed 
double glass windows in part of this 
building last fall. We hear such 
questions as: 

“Did the employees object to 
working in a building where they 
could not look out?” 

“Did the pressure from the em- 
ployees become so great you had to 
do something about it?” 

“Why didn’t you install these win 
dows in the first place?” 

“Why did you use glass block 
almost entirely in the original job?” 
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PAUL G. HEIDMAN, superintendent of the building operations depart- 
ment, The Detroit Edison Co., describes the installation—and the rea- 
of double glass windows in the company’s 10 year old, 
completely air conditioned service building, which was originally entire- 
ly of glass block and brick construction. Employees do like to be abl 
to look out, he says, but conventional windows make it impossible to 


provide the maximum comfort conditions for employees near them 


Many of these questions answe! 
themselves when sufficient back 
ground information is made avail 
able 

When the service building wa 
designed, one of the first decision 
made was that the building would 
be completely air conditioned. To 
accomplish this, extensive duct 
work, fans, equipment, and controls 
were necessary, and consideration 
was given to the idea of doing al! 
the heating through this system 
without the addition of direct radi 
ation 

An installation of forced air heat 
ing had been made some years be 
fore in an addition to the olde 
main office building of the compan 
The results of this previous installa 


RARE S 


AN 1 AY 


“FALE 


uC 


at 


Litwv 


wit 








a 





Installation of windows in 26 out of 142 bays has been completed, and the 
balance are expected to be done in the near future 


tion had been far from satisfactory. 
Most of the difficulties encountered 
in the earlier installation were 
caused by the windows. 

Single glazed swinging windows 
had been used. In winter, the tem- 
perature of the glass was so low 
that persons sitting near the win- 
dows were chilled by being exposed 
to the cold glass surface. The cold 
glass also caused a draft down the 
window which was greater than the 
exhaust system could handle and 
as a result tne cold air spilled into 
the room. Although the windows 
were weatherstripped, the air leak- 
age around the sash was consider- 
able and became worse as time 
passed. 

We felt that a fixed double glazed 
window with an adequate exhaust 
system to remove the downdraft 
would make it possible to do all the 
heating with the air conditioning 
system and thereby eliminate the 
use of direct radiation. A double 
glazed window would result in high- 
er temperatures of the inside glass, 
thus decreasing the heat lost from 
individuals by radiation and would 
also decrease the draft down the 
glass. By installing the windows in 
a fixed position, they could be sealed 
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in such a manner as to make the 
infiltration of air a negligible factor. 

Various types of double glazed 
windows were investigated at that 
time, but in all cases the seal in 
which the glass was set failed; as a 
result, air leaked into the space 
between the panes. This caused fog- 
ging of the windows in cold weather 
and a gradual accumulation of dust 
on the inner surfaces. 

With no satisfactory double glazed 
windows apparently available at 
that time, it was decided to use 
glass blocks for the new service 
building. 


Heat Loss Through Glass 

Block. Double Windows 

The heat loss through the glass 
block is practically identical to the 
heat loss through fixed double 
glazed sash. The heat transmission 
coefficient, in Btu per hour per 
square foot per degree temperature 
difference for glass block is 0.46, 
for fixed double glazed sash is 0.45, 
and for single glazed sash is 1.13, 
according to the Heating, Ventilat- 
ing, Air Conditioning Guide, pub- 
lished by the American Society of 
Heating and Ventilating Engineers. 

The actual cost of steam for heat- 
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ing the service building w 
at $1.00 per 1000 lb is $3: 
normal heating season. I! 
sumption for the service Idi 
were the same as for a typi "4 
building in the Detroit area 
would be $8800. The actu 
consumption per 1000 cu ft 
ed space in the service bu 
only 0.267 lb per degree da 

In comparison, the new 
tion of fixed double gla 
windows with heat absorbi 
in the outside pane the: 
should not affect the hea 
there is very little differen: 
heat loss through the doub|; 
sash and the glass block. O: 
days, more heat will enter th: 
ing through the double gla: 
but this will be of little impor 
because of the relatively sma 
ber of hours of sunshine in D 
during the heating season 

Actually, some increase 
ing cost is expected. Insid 
tian blinds have been used i 
ter to reduce the radiatio 
persons sitting near the y 
to the relatively cold glas 
probable that venetian blind 
be used less often for this pu 
with the clear glass windows 
a result higher temperaturs 
be carried in the occupied 

Another factor—harder to 
ure—will be the psychologica 
of looking out of the wind 
feeling cooler because of a b! 
outside. We have had calls t 
temperatures which we believ: 
a direct result of this psych 
factor. 


Some Increase in Cooling 

Load Expected 

Some increase in cooling load 
result because of the installati 
the new windows. This increas: 
load is due to the increase 
load that will enter the new build 
ing through the new windows. F! 
the best information available 
increase in heat transfer of appro) 
imately 35 Btu per hr per sq 1! 
glass window installed on th: 
exposure is to be expected at 3 
p. m. 

This would result in an 
of 20 tons or approximate)) 
cent in peak load if window 
installed in all bays. Assum.! 


the venetian blinds are not used 
with the new windows, an increas 


of approximately 38 tons ol 
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load would therefore be expected. 

It is a recognized principle that in 
cold weather persons sitting near 
windows or walls radiate consider- 
able heat to the cold windows or 
walls. This causes a feeling of cool- 
ness lower than that corresponding 
to the air temperature of the room. 
In summer, when the windows or 
walls may be above the room tem- 
perature, the reverse is true and a 
feeling of warmth above that cor- 
responding to the air temperature 
.f the room is produced. 

In summer the temperature of 
the inner glass of the new windows 
is expected to be as much as 7 deg 
lower than the temperature of the 
inner surface of the glass block and 
therefore the feeling of warmth will 
more closely correspond to the air 
temperature of the room. Just how 
much will be gained from this lower 
slass temperature is indefinite, be- 
ause the venetian blinds were ex- 
tensively used to offset the effect 
from the glass block and we do not 
know how much they will be used 
vith the new windows installed. 


Employees Like To Be 

Able To See Out 

Employees do like to be able to 
look out of windows. We knew that 
when we designed this building and 
made it impossible for them to see 


Employees do like to be able to look out of windows, according to Detroit Edison's 
experience, but conventional windows make it impossible to provide the maximum 
comfort conditions for employees near them 


out; however, we believed that their 
comfort was more important than 
being able to look out. It is imprac- 
tical tu provide the maximum de- 
gree of comfort for the employees 
working near the outer walls and 
still use conventional windows 
Since 1938 a satisfactory double 
glass has been developed, and we 
believe that double glazed trans- 


parent windows used with prismatic 
glass blocks make a very satisfac 
tory solution. These windows will 
be cleaned on the outside by win 
dow cleaners working on staging 
suspended from the roof 
Twenty-six bays out of 142 are 
now completed and we look forward 
to doing the rest of the building in 


the near future 


Explains Manufacture of Camera Film 


The sixth in a series of advertise- 
ents by the Armstrong Cork Co 
stressing the importance of indus- 
trial insulation and air condition- 
ng was devoted to how photo- 
graphic film is made, and was pre- 
pared by the company’s building 
materials division in cooperation 
with the National Association of 
Photographic Manufacturers. 

The copy read in part: 

It's amazing what it takes to 
nake some of the things we buy so 
asually. As an example, take photo- 
graphic film—one of many prod- 
‘ts made by chemical processes. 
In film making, as in most chem- 
al industries, heat and cold must 
% carefully controlled. That con- 
trol requires the use of insulating 
materials. 


“The making of photographic film 
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starts with a compound manufac- 
tured from fibers of cotton and 
wood. This compound is dissolved 
to make a gummy liquid, which is 
filtered and stored. Then it flows 
evenly onto a giant wheel. On the 
wheel it is formed and dried into 
a continuous sheet of transparent 
plastic called film base. To make 
this base absolutely uniform, heat 
is controlled by surrounding the 
wheel and other equipment with 
magnesia insulation 

“Next, a thin coating of a liquid 
compound containing silver and 
gelatin—called ‘emulsion’—must be 
applied to the base. The action of 
light striking this emulsion records 
what the camera sees 

“To make emulsion, silver bars 
are dissolved in nitric acid which 
forms silver nitrate. Distilled water 
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and chemicals are added in total 
darkness. Then the emulsion is ap 
plied to the base. The rooms in this 
process must be entirely free of dust 
and held at exactly the right tem 
peratures This requires large 
amounts of conditioned air, cooled 
and kept cool along the way by 
corkboard on the ducts and on the 
roof. The pipes that carry the re- 
frigerant are insulated with cork 

“After emulsion is applied, the 
film is dried and cut to fit your 
camera, then rolled on spools and 
boxed. To make sure that it arrives 
in perfect condition, the film is 
stored at 55 deg in a special room 
with corkboard on the floors, walls 
and ceilings. And it is shipped in 
railway cars or trucks which are 
lined with corkboard or other in- 
sulations.” 
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WILLIAM B. PRIDE, plant engineering dept., Boeing Airplane Co., Seattle, has had a lot of « 
rience in fuel economy and steam conservation work. He describes here tried and proved met 
used by Boeing and a large group of Seattle’s modern office buildings to simplify and assure 
economy. Results obtained in the Boeing cafeteria building are cited as examples. Manageme: 
well as operating men will find this article interesting, informative. The method gives daily r 


HERE’S HOW to Save 


HEATING STEAM 


r 

Tas ARTICLE was inspired by a 
question published in the January 
HPAC: “I wonder if it would be 
possible to say what the one most 
effective method of heating fuel 
conservation would be?” 

This makes a most interesting 
topic for discussion. Fuel economy 
is a real contribution to the allevia- 
tion of existing fuel shortages; it 
also affects the pocketbook of every 
building and industrial plant owner. 
During these times of shortages in 
almost everything, every plant and 
building should stretch its fuel sup- 
plies in its own interest to insure 
its ability to continue production 
without costly shutdown periods. By 
concentrated and united effort, we 
can secure this insurance. 

I will endeavor to show how it is 
being done by some building own- 
ers and plant operators 


Let's Make the Problem Clear 


In setting up any fuel economy 
program, we must first have an 
objective. We must know what 
would be called economical opera- 
tion. Consumption figures will differ 
slightly, depending upon: 


Every plant and building should 
stretch its fuel supplies in its own in- 
terest to insure its ability to continue 
production without costly shutdown 
periods, says the author. If fuel short- 
ages caused difficulties this winter, now 
is the time to start planning fuel con- 
servation measures for next winter. 
This is a picture of one of the Boeing 
boiler installations 


1) Weather, which is largely de- 
termined by geographical location. 

2) Method of heating, type and 
efficiency of heat generator. 

3) Construction of the particular 
building or buildings under con- 
sideration, which will determine the 
heat losses. 

4) Demands of the occupants, 
and/or processes requiring heat in 
some form, of subject buildings. 

Since this article could otherwise 





easily develop into an entire v 


or more, we are going to mak¢ 
assumptions. Let us assumé 
the heat generator or source 


ever it may be) is operating 


ciently, and that we are using 


(since our examples are worked 
from steam consumption). Our 


economy operation would commé 


with this steam after it hi 


is 


the boiler, or, if we are usin: 


chased central 
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service stean 
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commence at the _ service 


Wi 
\ where the steam enters the 
buildings. 


; discussion will also be pri- 
» concerned with fuel economy 
ation to steam used for com- 
eating, because comfort heat- 
enerally consumes the greater 
yortion of steam used and that por- 
Hor is the one we are constantly 
wondering about whether we are 
operating efficiently or are over- 
heating. The greater losses and 
wastes are generally in the comfort 
heating end. After an intelligent 
analysis, we realize how compara- 
tively easy it is to effect (in most 
ases) considerable savings 


foY 


Metering Steam Consumption 

In order to effect steam savings, 
ve must know what our steam con- 
sumption is. The most accurate 
method of determining this is by 
metering our steam, either before 

is condensed or by metering the 
‘ondensation before it is returned 
to the boiler or dumped down the 
sewer. There are a number of differ- 
ent makes and types of steam me- 
ters, the installation of which can 
very rapidly be amortized from re- 
sultant fuel economy. 

Prior to the installation of our 
meters, we must determine just 
what we desire to meter. Since we 
are working with comfort heating 
nly, that is really what we are in- 
terested in metering ‘(insofar as we 
are here concerned). This may 
mean we will have to make a few 
hanges in existing steam piping, 
such as steam to hot water heaters 
r some particular process. It is 
advisable and recognized standard 
practice to have process steam pip- 
ing separate from comfort steam 
heating, largely for economical rea- 
ons and due to the varied seasonal 
demands of the two. 

In some cases, particularly on 
ider installations and some war- 
time installations, these piping 
‘hanges may cost more than we 
feel we can immediately justify. In 
this event, we will install additional 
metering, or make some calculations 
and deduct process steam consump- 

from comfort heating steam 
consumption. It is comparatively 
iple to make calculations for con- 
sumption of process steam, as con- 
siderable data have been published 
m steam consumption for heating 
Water, process heating, humidity 


control, and drying processes; 
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The Boeing cafeteria seats about 2000. It is heated by forced air, with a gentle air 
movement from south to north (entrance doors are in south wall, kitchen is be- 
yond the north wall) with some air being exhausted through overhead grilles in 
the north wall and the balance passing into the kitchen to maintain a negative 
pressure in the kitchen area and thereby eliminate odors in the dining room. 
Note the unique laminated Douglas fir arched beam construction 


whether it be used in coils, tanks, 
or open jets, etc. Quite often, a 
good fuel economy program is a 
long-term operation, lasting two or 
three years before maximum sav- 
ings can be realized and shown. In 
any case, we would still start our 
program immediately and use all or 
a portion of our known savings to 
accomplish further efficiency with 
piping changes, instrumentation 
controls, etc 

One scheme I have used with very 
good results, where there was con- 
siderable process steam piping con- 
nected with comfort steam piping, 
is as follows: We purchased two 
meters and several different sized 
orifices which gave us sufficient ac- 
surate range to enable us to meter 
almost any flow condition from zero 
to an estimated maximum. These 
two meters were installed tempor- 
arily (which generally meant for at 
least one month) on the various 
process lines, and thereby we read- 
ily determined our average, maxi- 
mum, and minimum steam con- 
sumptions for these various steam 
consuming processes. Steam con- 
sumption on most processes is gen- 
erally quite constant and once de- 
termined it does not vary enough 
to alter our calculations, unless the 
process is altered or eliminated, 
while in comfort heating the de- 
mands are many and varied. (Apart 
from the question under discussion, 
these steam meters can be used to 
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very good advantage for studying 
steam loads under varied conditions 
various problems encountered in 
trouble shooting, and for accurately 
determining the limitations of 
steam piping with regard to future 
loads and extensions.) 

Now that we have our meters in- 
stalled and can accurately deter- 
mine the number of pounds ofl 
steam consumed for any given time 
we are ready to set up our steam 
economy program, which actually 
becomes part of the regular daily 
operating procedure and involves 
only a small additional amount of 
time—with such time paying very 
substantial dividends in the form 
of steam saved 


Comparing Heating Results 

Let us use an old and recognized 
method for effecting and maintain 
ing economical and efficient steam 
consumption, the degree-day meth 
od of comparing heating results 
With it, we are able to compare the 
heating costs of one building with 
another, or determine approximate 
future consumption in some build- 
ing or group of buildings. The term 
degree-day is a familiar one to those 
engaged in the heating field; as 
used in this article, we are con 
cerned with the number of degre 


days per day, which is the difference 


between 65 F and the daily mean 


outside temperature, when the lat 
ter is below 65 F 
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It is generally understood that 









































































































































when the outside temperature is ginger 
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by the Weather Bureau, in which 
are listed the daily degree-days for 
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either at the start of our heating- 
up period or at the end of our heat- 





ing day. Some users work their LITT TTT Te To5o TTT Tost Tet) 
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extent the results made possible by use Seeeene TT eg Novemser | — 5 | rTiiii 
of the daily degree-day system. These 60 g 000 SORR ERS | | im I +35 Soe TILL 
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every day to be of maximum value in LESEFSE7TEIMUZYBMIS6I7 18 (9 20 21 BRzs ree eee al 
conserving fuel. They are also of value TEFSSMTWTFESS§RTWITF SSMTWERF SSMT 

when breaking in new personnel, as 

they give the new operators something 

to shoot at ——. ‘i 
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suare foot of radiation. How- 


per 
ever, I have found that the best 


for comparison with other 
ys, regardless of their loca- 


buildil 

tion, is pounds of steam consumed 
yer degree-day per 1000 cubic feet 
of S} ice. 


figul 


We have now arrived at a com- 
yaratively simple method of check- 
ing the operation of our comfort 
heating system. From our daily 
records, we find that during the 
month of December, for example, 
we consumed 2.4 lb of steam per 
degree-day per M cu ft of space 
On checking various statistics 
ompiled by the American Society 
f Heating and Ventilating Engi- 
neers, figures compiled by the 
National Association of Building 
Owners and Managers, and data 
readily available from local or near- 
by central service steam stations, 
ve find that for our office building 
we should have consumed some- 
where between 0.5 and 1.0 lb. There- 
fore, our operation is definitely not 
functioning with any degree of effi- 
jiency. 

The “Hieronymus’ Method” has, 
through empirical means, arrived at 
, standard for economical heating 
7 lb of steam consumed (for com- 

heating) per degree-day per 
1000 cu ft of building volume, for 
omfort heating in a commercial 
downtown building having a variety 

{f tenants 

The results that have been re- 
ported by using the degree-day 
method of steam control are most 
gratifying. Many building owners 
ind managers report savings as 
high as 50 percent. I have shown 
savings in excess of 30 percent on 


several jobs 


The Answer at a Glance 

It is remarkable that the finan- 
‘ial benefits which industry would 
realize by the prevention of heat 
waste through incorporating the 
degree-day system have not re- 
eived greater recognition. Much 
research expense and large capital 
expenditures have gone into the 
study and operation of steam gen- 
erating plants in order to reach 
peak efficiency. In many cases, as 
sreat or greater savings can be 
realized (generally with a mini- 
mum expenditure) in the field of 
‘conomical steam usage. 

Top management is primarily 
‘oncerned with the final dollars and 
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This picture shows a recent installation in one of the smaller Boeing shops. This 
is utilization of what would normally be exhausted heated air. Sawdust is de- 
posited in the hopper due to the large expansion chamber and the consequent low 
air velocities, Air is passed through filter media and out of the three visible open- 
ings on the top of the unit. The filter sections were purchased units, the system 
and hopper being of Boeing design. Note the convenient access ladder and cat- 
walk for filter inspection and servicing. The draft gage is visible. almost directly 
below the inlet pipe. This determines the inches of water gage resistance of the 
filter media—with new media it reads about 0.8 in. and increases as the media are 
loaded, There is a manual shakedown which is used once every 24 hr to vibrate 
the media and thereby remove a large portion of the fine sawdust 


cents relation to steam savings. In 
the daily _degree-day curves, it 
readily finds these answers. It can 
be determined, at a glance, all that 
management wishes to know re 
garding the comparable efficiency 
of the operation, as well as the effi- 
ciency of the operating and main- 
tenance staff, without being con- 
cerned with any of the numerous 
details of the operation 

The operating staff finds, in the 
daily degree-day method of record- 
keeping, a simplified system where- 
by daily progress can be analyzed 
and peak efficiency maintained at 
all times without voluminous rec- 
ords, charts, and calculations 

There are many ways of apply- 
ing the degree-day records and 
curves, and experience will deter- 
mine which method best meets the 
needs of the individual plant. The 
advantage of keeping daily records 
is readily apparent, for the operat- 
ing personnel soon realize that their 
control and operating methods to- 
day determine what will be plotted 
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on the curve tomorrow (that 


with a few noted exceptions 


which case the records are still most 
valuable as they clearly expost 
something unusual by the resultant 


hump or dip in the curve and thus 
the operator can take immediate 
steps to correct the situation, which 
may be leakage of valves: leaking 
steam traps; a coil, pipe, or piece of 
equipment that has sprung a leak 


or neglect of control of heating 


HOUSING CONSTRUCTION 
BREAKS ALL RECORDS 


The building industry broke all 
previous records by putting 750,000 
Single family houses under con- 
Struction in 1947, according to an 
analysis of government construction 
Statistics prepared by the Construc- 
tion Industry Information Commit 
tee. In addition, 105,000 multiple 
housing units were put under con- 
Struction in 1947, a 30 per cent in- 
crease over the number started in 
1946, according to the committee 
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Issues Final Report on Study of | 
GRAPHITIZATION OF PIPING [ 


T HIS CONSTITUTES the seventh and 
concluding report on the Funda- 
mental Investigation of Graphitiza- 
tion of Piping. Six previous prog- 
ress reports have been distributed 
in mimeograph form to those inter- 
ested, and published in the October 
1943, April 1944, October 1944, July 
1945, February 1946, and March 1947 
issues of the Edison Electric Insti- 
tute’s Bulletin. 

The sixth report summarized the 
work at the Battelle Memorial Insti- 
tute, and indicated certain specific 
items which seemed to warrant fur- 
ther investigation in a limited ex- 
tension of the research project at 
Battelle. The present report is pri- 
marily concerned with the results 
obtained at Battelle since March 
1947, involving: (1) continued tests 
at 1125 F of previously tested mate- 
rials which had indicated good re- 
sistance to graphitization; (2) fur- 
ther effort to evaluate the influence 
of elastic stress and plastic defor- 
mation on graphite formation. 


Continued Graphitization Tests 


A summary of the results of fur- 
ther graphitization tests at Battelle 
on a selected group of graphitiza- 
tion resistant steels is as follows: 
all of the samples were bead welded 
or from a welded joint: 

Plain-carbon, low-aluminum: No 
graphite after 8500 hr at 1125 F 
either as welded, or as-welded and 
post-weld stress relieved at 1425 F. 

Carbon-molybdenum, low-alumi- 
num, Steel G-18: Trace of graphite, 
15,200 hr at 1125 F. No measurable 
increase over previous test at 11,700 
hr. 

Carbon-molybdenum, low-alumi- 
num, Steel G-19: Appreciable ran- 
dom graphite after 8500 hr at 1125 
F. No graphite found on previous 
test of 5000 hr at 1125 F. 

Carbon-molybdenum, silicon de- 
oxidized: No graphite after 15,200 hr 
at 1125 F. 
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Carbon-molybdenum, titanium 
deoxidized: No graphite, 1700 hr at 
1025 F, plus 8500 hr at 1125 F. 

Chromium-molybdenum: Both 
high and low-aluminum deoxidized, 
4 to 24 percent chromium, ' to 1 
percent molybdenum. No graphite, 
7500 to 8500 hr at 1125 F. 

Molybdenum-vanadium: No gra- 
phite, 7500 hr at 1125 F. 

The additional data summarized 
herein as well as that of other in- 
vestigators': * confirm the previously 
expressed conclusions that chromi- 
um-molybdenum steels containing 
more than % percent chromium 
possess a high order of resistance to 
graphite formation for service tem- 
peratures of 1000 F or better. Ap- 
parently aluminum deoxidation may 
be used in manufacturing the steel 
if it contains more than %2 percent 
chromium without impairing its 
graphitization resistance. 

The data further suggest that 
other compositions and types of 
low-alloy ferritic steel may also pos- 
sess good resistance to graphite for- 
mation. The cast molybdenum- 
vanadium steel containing 1.15 per- 
cent molybdenum and 0.23 percent 
vanadium showed no graphite. An- 
other laboratory*, however, found 
graphite in an _ induction-melted 
forged 1% percent molybdenum— 
0.16 percent vanadium steel after 
10,000 hr at 1050 F. No aluminum 
was used in deoxidizing this steel. 
Still another laboratory? found 
graphite in aluminum-deoxidized 
cast molybdenum-vanadium steels 
containing about % percent moly- 


1A Study of the Properties of 0.5 Percent 
Chromium—0.5 Percent Molybdenum Pipe 
Steel, by R. C. Fitzgerald, A. B. Wilder, G. V. 
Smith, and A. E. White. Presented at the 
annual meeting of the American Society of 
Mechanical Engineers, December 5, 1947. 

2 The Structural Stability of Several Cast 
Low Alloy Steels at Elevated Temperatures, 
by V. T. Malcolm and S. Low. Presented at 
the ASME annual meeting, December 5, 1947. 

8 Graphitization of Steel at Elevated Tem- 
peratures, by A. B. Wilder and J. D. Tyson, 
ASME preprint No. 14, 1947. 
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bdenum and about 0.15 perc: 
nadium after 20,000 hr at 102 
Apparently the addition ot 

dium alone to the extent o! 

0.15 percent to an aluminum 

dized steel is in itself not suf 
to insure carbide stability, w) 
a sample containing 0.23 | 

vanadium, and made withou 
minum deoxidation, is resist: 
graphitization. 


Graphitization Resistance o/ 

Steels 

The exact effect of 
manganese, and silicon on graphit 
zation resistance of steels is not | 
well understood. Vanadium 
to be an inhibitor of graphite 
mation under certain condit 
but the data are insufficient t 
its effectiveness. Perhaps 
minimum amount in relatio: 
carbon content must be presi 
There is some evidence that 
ganese may be an important [ 
in cast steels as both the molybd 
num-vanadium, and the plai 
bon steel which possessed good 
sistance to graphitization, cont 
well over 1 percent mangan 
Finally, the role of silicon is n 
in doubt. The virtue of silico! 
ing as compared to aluminu 
oxidation may result from the 
ference in effect that these elen 
exert as deoxidizers. Several invest 
gators have reported that low-c: 
bon rimmed (partially deoxidized 
steel possesses remarkable resista! 
to graphitization at 900 F. Neith« 
spectrographic nor chemica! ana 
yses offered any clue as to why 
low-aluminum deoxidized carbo! 
molybdenum steel (G-18) showed 
only a trace of graphite after 15. 
hr at 1125 F, whereas the 
(G-19) showed appreciable random 
graphitization after 8500 hr 
same temperature. Further inves 
tigation of the effect of deoxidizers 
might be worthwhile. 


Vanadlu 
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while it is possible that a molyb- 
denum-vanadium combination, or a 
nium or manganese steel, may 


. ‘ily meet service requirements, 
eC iderable further investigation 
would seem necessary firmly to es- 
tablish such compositions. Chro- 
mium-molybdenum steels, on the 
other hand, are without question 


strongly resistant to graphite for- 
mation. 

The data secured during the last 
test period seem to lend support to 
the theory that there may be an 
incubation period in the graphitiza- 
tion phenoménon. This would as- 
sume that all the common ferritic 
earbides are unstable, but for an 
idealized steel, the incubation peri- 
id is so long as to indicate perma- 
nent stability, or at least stability 
for the useful life of the material. 
Present experience has been insuffi- 
cient to determine whether or not 
the very resistant steels have incu- 
bation periods. If the material is 
stable over its useful life, whether 
or not it has an incubation period 
probably has little practical signi- 


ficance. 


Specimens Stressed in Tension 

As stated in the sixth progress 
report, previous efforts at Battelle 
to evaluate the influence of elastic 
stress and plastic deformation were 
not satisfactory, although cases 
were reported in the field where 
graphitization seemed clearly influ- 
enced by a deformation phenome- 
non, Further tests were undertaken 
in which deformation was obtained 
by stressing in tension using two 
types of tensile specimens and three 
types of steel. Results again were 
negative, however, as no correlation 
was obtained in these tests between 
graphite formation and plastic de- 
formation. 


Conclusion 


The original and both supple- 
mentary programs at Battelle Mem- 
orial Institute have now been com- 
pleted. It is now deemed possible, 
with the aid of these findings and 
those of independent investigators 
made available through ASME pa- 


y 


pers’, and otherwise, to give reason- 
ably definite answers to a number 


Une or more sessions on graphitization 


were held during the annual meetings of the 
American Society of Mechanical Engineers 

each of the years 1943, 1944, 1945, 1946, 
and 197. Reprints of the 1943, 1944, 1945, 
and 1946 groups of papers have been dis- 
tributed in bulletin form, as well as printed 
in the Transactions of the ASME 


FOLLOWING FAILURE in 1943 of a large carbon-molybdenum 
pipe carrying steam at 935 F temperature and 1250 psi pressure 
af a central station power plant, which failure was attributed to 
graphitization of the metal, a fundamental investigation of 
graphitization of piping was inaugurated and conducted by a 
joint subcommittee of the Edison Electric Institute and the 
Associated Edison Illuminating Companies (L. E. Hankison, T. 
FE. Purcell, and Alex D. Bailey, chairman). This progress report 
No. 7, recently issued, constitutes the concluding report of the 
investigation. While much remains to be done before the mech- 
anism of graphitization and the specific influence of the many 
factors affecting graphite formation can be completely answered, 
further research work on present and new materials can be left 
to the research laboratories of steel mills, valve manufacturers, 
piping fabricators, and others, says the EEI-AEIC committee 


of the more 


important 
regarding graphite formation, many 
of which have been fully covered in 


questions 


previous progress reports 


Much remains to be done before 
made 
mechanism of 
graphitization and the specific in- 
contributing 
forma- 
previous 
progress report, however, the prob- 
lem now seems well enough under- 
stood, and the work has advanced 
sufficiently far to warrant leaving 


a complete answer 
available as to the 
fluence of the 
factors 
tion. As 


many 


stated in 
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Fig. 2 Photomicrograph 
(250 times) of low temper- 
ature edge of weld heat 
affected zone of a high 
aluminum killed, carbon- 
molybdenum steel, bead 
welded and treated 5000 hr 
at 1025 F. Graphite nodules 
were found at low temper- 
ature edge of heat affected 
zone, (Photos courtesy Bat- 
telle Memorial Institute) 
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can 


be 


affecting graphite 
the 


en 


further 


research work on present 


and new materials to the research 


laboratories of 


m 


and others 
operating 
sample 


steel mills, valve 
anufacturers, piping fabricators 
It seems prudent that 
companies continue to 


existing welded joints in 


susceptible materials as frequently 
as is deemed necessary to determine 
the presence and progress of graph- 
ite formation 


m 


thanks 


In concluding its work, the com- 
ittee wishes to acknowledge with 
the contributions of all 


those who assisted in this program 


Fig. 1 Photomicrograp! 
(250 times) of low temper 
" ature edge of weld heat 
affected one of a higi 
aluminum killed, chro 
mium-molybdenum steel 
~ (0.50 percent Cr) bead 
2 SO bx welded and treated 5000 hr 
2“ , at 1025 F. No graphite was 
es Sith found. This illustrates ef- 
: . fectiveness of chromium in 
increasing graphitization 
resistance and in counter 
> acting deleterious affect of 
~ aluminum 
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How to Use It 


x C. B. McLAUGHLIN, head of the engineering 
service division, Tube Turns, Inc., follows up his 
preceding article on the importance, the properties, 


and the advantages of aluminum and aluminum 


alloys for piping with information on the code requirements for piping 


design, fabricating techniques, and the various piping components 


which are available. Pointing out the lack of detailed specifications 


in the various codes, he lists recommended allowable working pres- 


sures for process piping except where specifically covered in codes 


Asoumon AND its alloys have been 
generally available since 1920 but it 
is only recently that their many 
merits have been widely recognized 
and utilized in piping work. Advan- 
tages of these alloys include good 
strength characteristics, light 
weight, good thermal conductivity, 
resistance to corrosion, passivity 
when in contact with numerous cor- 
rodents, and the absence of spark- 
ing characteristics. 


Various Alloys Now Available for 

Many Uses 

Aluminum and aluminum pipe 
and wrought welding fittings are 
available in the form of commer- 
cially pure aluminum, designated 
2S, and alloys respectively desig- 
nated 3S, 61S and R361, 63S and 
“Alclad” 3S. For forged flanges an 
alloy designated 53S is employed. 
Cast valves are generally available 
in the alloy designated 43S. Cast 
fittings and flanges are available in 
the alloy B214. Alloy 3S pipe is also 
available clad with 72S (commer- 
cially pure aluminum alloyed with 
1 percent zinc) and designated as 
“Alclad” 3S. The chemical compo- 
sition of these materials is given in 
Table 2. Table 3 gives their physical 
properties. 

The Charpy impact strength of 
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wrought aluminum and its alloys 
is of the order of 10 ft lb at room 
temperature. This is substantially 
lower than carbon steel but is ade- 
quate for piping service. In addi- 
tion, the toughness of these wrought 
aluminum materials is not substan- 
tially affected by low temperatures 
down to —320 F. Hence they may 
be safely used under subzero condi- 
tions. Cast aluminum alloys, on the 
other hand, are quite notch sensi- 
tive and have a materially lower 
impact strength. 

When piping systems are sub- 
jected to unusual shock conditions, 
it would seem that care should be 
exercised in the use of the high 
strength aluminum alloys until fur- 
ther information is available. 


Aluminum Piping Not Covered 

in Codes 

There is a need for additional 
data on the as-welded properties of 
the higher strength aluminum al- 
loys. Wrought aluminum and its 
alloys offer a wide range of physical 
properties which are secured by 
either cold drawing or heat treat- 
ment, or both. When such high 
strength materials are welded, the 
question arises as to how the physi- 
cal properties of the heat affected 
zone, a width of one to five times 


the wall thickness, have 
altered by the welding ops 
This then raises the questi 


garding the basis for detern 


the pressure containing capa 
the pipe, i.e., can it be based 
work hardened or heat | 
strength of the pipe proper 
welded physical properties 


physical properties in the an: 


state. Intensive investigati 


under way to determine the a: 


to this complex problem 
Thus far, aluminum and 


num alloy pipe have not been re 


nized in safety codes such 
Boiler Construction Code « 


American Society of Mechanic 
gineers and the American Sta 
Code for Pressure Piping iss 


il F 
nd ra 


ied 


the American Standards Ass 
tion, as indicated by the failur 
include material specifications : 
allowable working stresses fo 
made of these materials. Howev« 

is understood that the code maki 
bodies have these piping materia! 


under consideration and wil 
publish allowable stresses 


ASME boiler code, section V 


The 
II] 


unfired pressure vessels, does 


vide allowable stresses for ty 


“ 


pe 5 





Materials” 
Lap Welded Carbon Stee!—ASTM 
Al20 .. 


Seamless Carbon Steel—ASTM 106 
Gr. : 

Wrought Iron—ASTM A72 

Aluminum Type 3S 

Aluminum Type 63S . . 

Aluminum Type 61S and R361 

Aluminum type 2S ... ; 

5% Chrome Molybdenum ASTM 
A158 Gr. P5a 

Copper ASTM B42 

Red Brass ASTM B43 

Silicon Bronze 

Stainless Stee! Type 304 ASTM 
A213 TP304 

Stainless Steel Type 347 ASTM 
A213 TP347 

Stainless Steel Type 316 ASTM 
A213 TPSIE ...... eon 
*Based on price per 100 ft of 

standard weight pipe. Using carb« 

as 1, the cthers are priced on that 





Table 1—Relative Cost of Piping 
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: 
; [ Table 2— Chemical Composition of Aluminium and Aluminum Alloys tor Piping Componerts | i ; 
J ae corm ASTM Crate EOE Pa all we = — 
, Sa Sta m Alum= silicon (ron ——oe Ceege Se Zine > wd . 
eet ae aan : REPT... shths gence : — 
2s W 8/78 A2 +0) Silicon plus ‘ron, 
4.0¢ /92% 
2 3S W 82/0 ft / * O60 max 270 max 220 max 0-15 ) IA 
3 43S Cc 826 S/ * 45-6.0 O08 max Q05 max OQ! max Q3 max 23 mar 2 ma 
4 53S W * (2) 2. 3 
5 615, R36! wW 82/0 GS2/ * 04-08 070 max OQ8-l2 O/6-040 O16 max O20 max 2/6 man 
r 63S WwW * (2) 0.F .70 
7 82/4 Cc * (2) é 3.8 
Note: (/)-Tota/ of a// elements, except a/uiminum, LO percent PIAKI POLI? (2)-Nomina/ composition. *-Remalnder 
W=Wrouvght. C=Cas?r. 
and 3S sheet and plate for temper- given in paragraph 620(g) and (h) The longitudinal pressure stress 
atures up to 400 F. From these and in particular are worth quoting shall be determined by dividing the 
from the general principles under- “(g) Where a piping system is end force due to internal pressurt 
lying the established allowable subjected to the occasional tem- pvd 
working stresses by the code making perature changes and to combina- F 


bodies, it is possible to arrive at tions of constant stress and minor : 
? by the cross-sectional area ofl! rie 
































suitable design stresses for alumi- cyclic variable stresses associated pipe wall, 
num piping. These principles are as with the normal operation of the 
follows: plant, the combined stresses due to \ (D 

Allowable working stresses for bending and pressure shall not ex- 1 S 
piping falling under the jurisdiction ceed three-fourths the sum (of the in which P = internal pressure, pout = 
of section I (power boilers) of the allowable working stress) for the per square inch; ¢ ove ctioag eng z 

; ee ; diameter of the pipe minus two time G 

ASME boiler code, section 1 (power piping material at atmospheric tem- the nominal wall thickness. inches: an o 
piping) and section 4 (district heat- perature and (the allowable work- D nominal outside diameter of pip« S 
ing piping) of the ASA code for ing stress) at the nominal operating inches - 
pressure piping are either 1/5 of temperature, but in no case shall (h) Where a piping system Z. 
the ultimate strength or 80 percent the combined stress due to bending subject to temperature changes of a fl 
of the stress required to produce 1 and pressure exceed 40 percent of definitely cyclic nature or to severe : 
percent creep in 100,000 hr (both the specified tensile strength of the vibration that may result in failure 2 
values being determined at the ac- pipe material at room temperature by fatigue, the limit of the safe = 
tual operating temperature). The ae 
lower value of the two is the allow- i eran oe as eee ae. 
able working stress. For oil refinery __Teble J— Physical Properties of Aluminum Alloys for Piping Componerts 
piping (section 3 of the code for cies if si Llonga? 
pressure piping), the allowable Type yey Boers ne Boe ap Ava a7 ae s 
working stress is 14 of the ultimate Minimum pst Minimum asta 
tensile strength, 60 percent of the | easy A ASTM Specitications ' 
yield strength, or the stress required 1 ee Ex Anneated 7 
to produce 1 percent creep in 100,000 a. she 22 Piet. 71,000 7a y 
hr, all determined at the operating ry yh Ady —- io 2 . 
aaperatare, the lowest value being 6/S,R36/ B2I0 682) Tubing —> 6 
selected. Chemical process piping 6/S,#36/ 8209 GS2/ Hate ~ 
in other than oil refineries is not cif _526 Gi Castings Se ee. 
specifically covered by any of the | cota, Boe Cold’ Worked or Heat Treated 
safety codes. In view of the similar- ate — 42 Plate 16,000 , 
ity of the hazards involved, it would 6/ST 82/0 GS2/ Tubing ou 35,000 > 
appear that the design of ice . ; ETS GFT EL 7 
nae ie a bs gyri _Seprrcantetie Mateos on Giver by the Aluminum Producers 
principles established in the oil er ren aes fr Arron Condition _ 
pl es s in the oi 250 77,000 4000 rr 
piping section of the pressure pip- 3S0 14,000 5,000 4 
ing code. ry fy grr SO rod 

Chapter 3 of section 6 of the code jb bo poe pp ~ 
for pressure piping treats of expan- | 4é&éaa"3S0 : Suan. 14,000 5,000 40 ‘ 
sion and flexibility under the gen- __ Typical Valves ip Cold Worked and/or Heat Treated Petar 
eral heading of fabrication details. | 2é#a4i# ‘17,000-—«14,000 20 
This chapter gives rules for deter- | po ait Hy syle ¥ 
mining the allowable stress range | 6¢ST or. 76 45,000 $3,000 1? 
for the combined stress due to bend- | ST er 76 t 5,000 30,000 é 
‘ng and internal pressure which one ne ooey 10,000,000 
should be adhered to in designing Jatin oe ety of 


aluminum piping systems. The rules 
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RS: “ *& ; : x ~ 
“Alle: » Pressures for Annealed Aluminum Type 8S Pipe 
ad Wrought Seamless But! Welding Fittings 


Wommal . Weight >. Wall » Cae 










for Temperatures Not to Exceed- 








Pipe Size or Thickness — 
: In? oh. ‘A. ($0F° 250F 300F 350F  400F 
Y RS S40 O13 660 $70 494 424 377 
X80 «O54 900 770 680 580 520 
/ S-40 0/33 620 $40 465 398 354 
X-80 0.179 840 720 630 540 476 
‘a S-90 0./40 520 443. «38? 332 298 
. X- 80 0/39/ 7/0 6/0 530 #53 423 
is S-40 0145 467 401 350 300 267 
‘X 80 0.200 650 560 464 4/4 368 
2 S-40 O/S4 397 340 298 "255 227 
X-80 02/8 570 482 422 36/ 32/ 
23 S-90 0203 $32 37/ 324 278 2¢7 
X-80 0.276 $90 $10 44/ 378 336 
3 S-40 0.2/6 378 304 284 243 2/6 
X-80 0.300 $30 450 39¢ 338 300 
33 S$-90 0.226 346 297 260 22 (98 
X-80 0.3/8 $87 4/7 365 3/3 278 
%-40 0.237 322 276 242 207 (84 
oe 0.337 $59 393 Std 29s 262 
S-40 2258 284 243 2/3 /83 162 
X-80 0375 4/3 354 3/0 265 236 
S-40 0.280 259 222 sod /66 /48 
X-80 0.432 399 342 300 257 23 
é S-40 0322 229 196 {7 14? 139/ 
: X-80 0.500 355 304 266 228 203 
10 5-46 Q365 208 /78 (56 134 stg 
x: 0.$00 285 244 2/4 /83 /63 
/2 Ss 2.375 /80 (54 135 (1é /03 
x 0.500 240 206 /80 / 54 /37 
(4 $ 0.375 (64 AGE: 02 fag (08 94 
x 0.500 2/9 (88 (64 14/ 125 
/6 Ss 0.875 /d@ (23 108 - 92 62 
x 0.500 19/ /64 /44 123 /09 





Note: S=Standard, X= Extra Strong.. Nwimbers are Schedule Numbers. 
()—The above tabular valves are rounded off to the next higher unit of 10 
for pressures 500 psi and higher. Interpolation /s permissible for intermed- 
/ate temperatures. . : 
(2)-The allowable pressures were calculated by the formula given in the 
American Standard Code for Pressure Piping, ASA 831/-/942 Section 3, par 
egraph 325(a), as follows: 
2S tm_-<) 
Be Sea Nella 
< o 
where P=allowable pressure in psig. S= allowable working stress in psi. 
D= outside diameter in inches. ty =a imininum thickness in inches or 22$- per 
cert less than the nominal thickness shown in the table for wrought iron, ara 
(2% percent less for, aluininum. c=allowance in inches for corrosion and/or 
mechanical strength, = 008 in. for all pipe sizes for wrougtt iron, = 2 for 
aluminum (ronterrows). 


<< 


()-The allowable working stresses for alutninum correspond to the allow-" 


able stresses giver for the annealed grade of specification SE /26 in the 
ASME Sailer Construction Code, (946 fa. section Vill, Table U-3, corrected 
' from a safety factor of 5 to one of 4 in conformance with code practice i7 
establishing stresses in the oil piping section. . 

&)-Plant Process Piping: /t is recommended that the allowable working 
pressures listed above be used alse for process piping ip plants other thar 
oll retineries (such as chemical industries) excep? where such piping /s ex- 
pressiy covered in the ASITE Baller Construction Code or other sections of 
the American Standard Code for Pressure Piping. 








combined stress permitted in para- 
graph (g) shall be divided by 2.” 
As indicated in the foregoing, it 
is questionable at present whether 
it is permissible or desirable, in the 
case of welded aluminum piping 
systems, to determine the wall 
thickness of the pipe on the basis 
of its cold worked or heat treated 
strength or on the basis of its an- 
nealed strength, since the effect of 
welding is to anneal the pipe for a 
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distance of one to five thicknesses 
from the centerline of the weld. 
Since aluminum piping is not treat- 
ed by the codes, no direct guidance 
is available in them. However, an 
interpretation (known as Case 994) 
of section VIII of the boiler code 
has been made by the boiler code 
committee. According to this inter- 
pretation, when fabricating welded 
pressure vessels of cold worked type 
3S plate, it is necessary to use the 
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allowable working stresse: 
lished for annealed type 3S 
table U3 of section VIII in cd 
the pressure vessel. Exp: 
are in progress to determing 
er, in the case of seamless 
num pipe, it is necessary | 
the ruling established in ( 
or whether it is possible to | 
vantage of the higher 
properties of cold worked and 
treated pipe in spite of the 
ing effect of the welding op 
Until this work is compl 
would appear necessary for t 
to design welded aluminum 
on the basis of the annealed 
cal properties or to conduct b 
pressure tests on the type « 
rial he wishes to employ 
Joint efficiencies establis 
the boiler code apply only t 
tudinal joints. The efficie: 
circumferential or girth we 
considered by the code to | 
percent. Hence joint efficie: 
need only to be taken into a 


in welded piping systems when t 


pipe is fabricated from plat 
forming a cylinder therefron 
longitudinally welding it. 
Allowable working pressures 
annealed seamless type 3S pips 


butt welding fittings at tempe: 


tures up to and including 400 | 
given in Table 4. These y 


pressures are based on the 
values given for annealed t 


plate in table U-3 of section VIII 


the boiler code multiplied by 
The factor 1.25 has been 
convert the stresses from a ! 
of safety of five, used in 
VIII, to a factor of safety 
as used in the oil piping sect! 
the code for pressure piping 
Cast screwed and flanged alu 
num fittings are uniformly rate 


125 psi working pressure for ser 


at room temperature. Pressur' 
ings at higher temperatures 


be obtained from the individ 


manufacturer of the fittings 


Piping Components Listed 


Tables 5, 6, and 7 list the 
sizes in which aluminun 
aluminum alloy pipe, tubing, f'' 
and flanges are regularly av: 
Pipe and tubing are either ex 
or cold drawn. Speaking ge! 
the cold drawn product is c! 
dimensions than the extruded ¢) 
although for most piping p 
both classifications should bs 
factory. 

Cast flanged and threaded 








Di 











silable in sizes from ‘4 to 30 


ih aluminum alloy 43S. These 
yalves are available in 75, 100, 125, 
and 200 psi, with 18-8 stainless steel 
stem and wedge. Although the max- 
imum temperature will depend on 


the service, these valves are recom- 
mended for service up to 350 F. For 
service above this temperature, 
stainless steel valves should be con- 


sidered 


Many Techniques Used in 

Fabrication 

Bending: Aluminum pipe and tub- 
ing can be formed cold or hot, fol- 
lowing procedures similar to those 
employed when bending ferrous 
materials. In view of the wide vari- 
eties of tempers available, it will be 
wise to advise the supplier of the 
pipe of specific bending require- 
ments. 

Cutting: No difficulty should be 
experienced when the normal hack 
saw practice is followed. A cutting 
lubricant of kerosene and lardoil is 
quite satisfactory. When machine 
cutting, the best results can be ob- 
tained by using fine to medium 
feeds and comparatively high 
speeds. 

Threading: When threading alu- 
minum, a lubricant of zinc dust and 
vaseline, or heavy cup grease con- 
taining about 25 percent lubricating 
graphite should be used. 

Welding: In introducing a section 
on welding, it should be pointed out 
that additional work on this phase 
is definitely indicated. More details 
are required regarding the exact 
welding procedure and joint design 
best suited for aluminum pipe weld- 
ing. Welding aluminum plate and 
sheet is a relatively simple proce- 
dure when comparing it to pipe 
welding with its many additional 
problems. In what follows there will 
be presented the procedure pres- 
ently recommended by the alumi- 
num producers, together with the 
welding equipment manufacturers, 
for welding aluminum pipe. 

Aluminum and its alloys are suc- 
cessfully manually welded by the 
employment of oxyhydrogen weld- 
ing, oxyacetylene welding, metal 
arc welding, inert gas-shielded arc 
welding, carbon arc welding, and 
atomic hydrogen welding. 

All aluminum alloys have these 
characteristics in common: their 
melting point is around 1100 F (as 
compared with 2700 F for steel), no 


color change takes place during the 
welding operation, a refractory ox- 
ide film forms during welding which 
must be dispersed, and the heat 
conductivity of the metal is high. To 
these facts must be added the prob- 
lem of all-position welding usually 
encountered in piping installations 

In all aluminum welding, cleanli- 
ness is of prime importance. The 
oxides present on the edges to be 
welded and any dirt or grease 
should be removed before welding. 
Removal of oxide can be done me- 
chanically with steel wool, a wire 
brush, or by a chemical etch. 

The processes usually employed in 
welding aluminum piping consist of 
inert gas-shielded arc type welding 
using argon gas, oxyhydrogen weld- 
ing, and oxyacetylene welding. The 
description of welding processes 
which follows is limited to these 
three since they are the only ones 
of commercial importance for pipe 
fabrication. The procedures given 
are those recommended by the alu- 
minum producing companies. As in- 
dicated previously, investigations 
now under way are expected to 
develop more satisfactory proce- 
dures, specifically for pipe welding 








Inert Gas-Shielded Are Welding 

Using Argon 

The inert gas-shielded arc method 
appears to be the most suitable fo: 
the various requirements of pipe 
welding. An arc is struck between 
a tungsten electrode and the bass 
metal, and an inert gas (argon) is 
used as a protective covering for the 
weld and filler metal. Alternating 
current welding is used with high 
frequency power superimposed on 
the welding circuit. In this method 
no flux is necessary. High purity 
(99.8 percent or better) welding 
grade argon must be used 

Where the thickness of the metal 
is 1/16 in. or more, the ends to be 
welded should be spaced from 1/16 
to % in. apart. Square ends do 
not have to be separated for satis- 
factory results where the metal is 
less than 1/16 in. in thickness, but 
the standard 3742 deg bevel should 
be used on thicker material. Ap 
proximate machine settings for va- 
rious metal thicknesses are shown 
in Table 8. The equipment required 
in addition to the standard a-c 
welding generator includes an ar- 
gon tank, special hose, a special 
electrode holder, a source of cooling 


Table §$—Wrouwgh? Aluinipuimn ana Aluminum Alloy Pipe, 
Tubing, ard Butt Welding fittings ard flanges™ 


Seamless Pipe (/FPS Of) 
Cold Drawr 
Lxtruded 
Seamless Tubing (Norn. OD) 
Cold Drawn 
Extruded 
Seamless But? Welding Fittings 
90 deg Ells, Long Radius 
45 deg Ells, Long Radius 
/80 deg Returns, Long Radiavs 
90 deg Ells, Short Radius 
90 deg Ells, Short Radius 
180 deg Returrs, Shor? Radius 
180 geg Returrs, Short Radius 
Tees, Straight and Reducing ™ 
Tees, Straight? and Reducing™ 


Reducers, Concentric and Eccertric 


Lap Joint Stubs 

Cages 

Crosses 

Crosses 
Welding flapges 

Welding Neck 


Notes: 


~The pipe, tubing, and fittings 
availiable in alloy 3S. Fipe and tubing are also regularly available 
Type 2S, 6/S, F36/, and 63S in-various Phardnesses or temper. Fittings « 
YP , , 


Size Range TRICKIIOSS 
/!? Aarge 
a < 7. my 
;- 2 Sia .f 
g~l2 0.2/2 
47/2 206 
i-/4 rae i 
i-/4 Stal & #4. 
a-/4 Stal & E.# 
'=S6 Sta 
/8-/6 &. #7. 
1-46 St@. 
‘s -/6 EH 
a-8 Sta 
i-5 LA 
Z-/0 Sta & E 
d-/0 Sta & E 
/-2@ 1d & £4 
i-8 Sta 
4-5 EA 
Available on Applicatic 


listed ip th’s table are reguiar/y 


of 


these materia/s are a/so avai/lab/e of special order. -/langes are fur- 


hished only i Type 33S. 


© ti#tings are regulariy made to /P§ dimensions. Fittings to matct 
tubing dimensions are available on specia/ order. Fittings grooved 

for special couplings are also available on specia/ order. 

@— Tees and crosses drawn from fusion welded pipe can be obtaired 
in sizes do to /8 (7. o7 specia/ order. 
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Table 6- Cast Aluminum Alloy” 
Screwed Fittings and Flanges, 
/ es p. Ss (2) 





| 

| 

Size 

Range | 

Pee /??. 

| 90 aeg Elbows a-6 

| 90 aeg Elbows, Reducing 4-2 

| 3 aeg Elbows 4-5 
90 deg Street Elbows 3-6 
90 deg Street Elbows, Reducing 3-4 
45 deg Street Elbows $-2 
(80 deg Close Returns a-¢ 
(80 deg Oper Returrs j-¢ 
Tees, Straight ze 
Tees, Reducing g-2 
YS, Straight 2-5 
Crosses, Straight a-¢ 
Reducers a6 
Plugs, Sgvare Head é -6 | 
Bushings a6 
Caps a-é | 
Couplings (Std and Extra Heavy) g-6 | 
Unions ¢ 2 
Locknuts a-4 
Nipples a 





Notes: 
The fittittes listed are regularly 
avallable im Alloy B2/4. Fittings 
cast in other alloys may be ob- 
talired on special order. 
© These fittings are air tested at 60 
psig. They are rated at (25 psi work- 
ig pressure at (50 F for adjusted 
pressure-temperature ratings at 
higher fermpetatires, consul? the thar- 
Uacturers. These fittings meet U.S. 
Navy specification 45F/i/. 
These nipoles are made from the | 
wrought aluminum materials. 











water, a high frequency stabilizer, 
and a regulator and flowmeter. 
The welds being produced by this 
method are of excellent quality. The 
fact that no flux is necessary and 
the fact that all position welding is 
possible are worthwhile advantages. 





Oxyhydrogen and Oxyacetylene 

Welding 

One of the national pipe fabrica- 
tors has expressed a preference for 
the oxyhydrogen welding method. 
In making a recent installation, all 
of the welding qualifications, in- 
cluding the back and face bends 
and elongation tests required by the 


ASME code, were met by this 
method. 
The same comments on joint 


preparation made before also apply 
to gas welding. 

In oxyhydrogen and oxyacetylene 
methods, aluminum flux is used on 
both the material to be welded and 
the rod. Complete removal of the 
flux is mandatory. This is done im- 
mediately after welding by washing, 
both the inside and outside, with 
hot water. This should be followed 
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by immersion in, or flushing with, a 
10 percent nitric-0.25 percent hy- 
drofluoric acid solution for five 
minutes, followed in turn by a 
water rinse. 

Preheating from 500 to 700 F is 
desirable on heavy sections. Tem- 
perature indicating equipment is 
preferable for control. A pine stick 
rubbed on the part will char at about 
650 F. A carpenter's blue chalk mark 
will turn white in this range. Tem- 
perature indicating pencils which 
are made to indicate temperatures 
in increments of 50 F are probably 


the simplest, and most accurate 
means of checking the preheat tem- 
perature. 

A neutral or slightly reducing 


flame is recommended. A neutral 
flame is indicated by a well defined 
blue cone near the torch tip. The 
best results will be gained from 
using the proper size tip, as indicat- 
ed in the following tabulation. 

Tip Orifice 


Thickness 

In Diameter In. 

0.051 0.065 

0.065 0.065 

0.125 0.095 

0.187 0.095 

0.250 0.105 

0.375 0.125 
Usually two to four volumes of hydrogen 
are used to burn one volume of oxygen 


Adjustment is a matter of experience 

Forehand welding is usually con- 
sidered the best technique as it aids 
the preheating. The torch is held 
at a low angle on thin material and 
approaches the vertical on thick- 
nesses 3/16 in. and heavier. In flat 
position welding, the operator uses 
a slight weaving motion, dipping 
his rod in the weld puddle periodi- 
cally, then withdrawing it with a 
forward motion. In vertical position 
welding, the torch is given an up 
and down motion, and the operator 
stirs the weld metal with the rod 
at all times. 


Research Work Now in Progress 

The author’s purpose in discussing 
this subject is to indicate the desir- 
able characteristics of these alloys 
and to invite close analysis of what 


Table 7—Cast AlirnlPurmn 
flanged Fittings anal! - 


| 


they can offer 
mittee of the Heating, Pipin 
Air Conditioning Contracto: 
Association, 
with the author’s company and | 


tional 


90 deg Fleows 


/25 pos ©? 
/ 


90 deg Lorg Sweep Elbows 
90 deg Side Outlet El@ows 
45 aeg Elbows 


+” 
/ 


CCS 


Tees, Single Sweep 
Tees, Double Sweer 
Tees, Side Outlet 
Crosses 
Later ais 
¥s 
Reducers 


Flanges, 
Flanges, Blind 





Notes: 


Screwed 


"The fittings listed are reg: 
available in Alloy 82/4. Fitting 


in other alloys may be obfaiviea 


special order. 


“These fittings and flanges 


to the dimersions of ($0 lb 
Ylanged fittings and flanges (See 


Standard 8i6¢). They are air testes 2 


7< 
ws 


60 psig and are rated af 125 p: 
ng pressure at (30 F. For adjusted 
bressure-temperature ratings 


er femmperatures, consul? the riar 


facrurers. 
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The research 
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aluminum producing compani 


carrying on a research progra! 


rected toward developing a 


more readily controllable pro 
and it is expected that consid: 
information 
next June. Other cooperativ: 
grams promise new and inter 
developments in the near 
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Table 6- Machine Settings for Inert Arc Welding Aluminum Alloy 


Thickness No. Wela Welding argon Cup Cpening — Filler 

In. Beads Current ‘ Vo/ume e Olameter 0D 

| Amp Cy ff per Hr Sixteenths In. 
0.05/ / 70 /2 6-7 s 
0.065 ; 80 /4 7 3 
0.080 90 ‘4 7 2 
2.100 / 120 1$ 7-8 i 
0/25 / /4O 15 7-8 F 
0.250 2 220 20 a é 
0.375 2 24 8-/0 é 


€ 
iS 
P~ 
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VEETINGS & CONVENTIONS 





Dn es il 


The middle-of-the-year “convention season” is 
coming soon, so now is the time that those who 
plan to attend one or more of these affairs must 

their transportation and hotel plans. It’s 


make 


sually a good idea to arrange for hotel reserva- 
tions just as early as possible. 


The 1948 Western Refrigeration Educational Exhibit and 
(onference—in conjunction with the second annual con- 
vention of the California Association of the Refrigera 
‘ion Service Engineers Society, April 30, May 1 and 2 
palace hotel, San Francisco. This conference and exhibit 
re sponsored jointly by the California Association of 
Refrigeration Service Engineers and the Refrigeration 
Equipment Manufacturers Association, 1107 Clark Bldg 
Pittsburgh 22, Pa 


\merican Foundrymen’s Association, 222 W. Adams St., 
Chiceago—1948 convention and exhibition, May 3 to 7 
Philadelphia Convention hall to be the scene of the 


exhibition. 


Second Engineering Progress Show, May 11 to 16, Frank- 
n Hall, Franklin Institute of Pennsylvania, Philadel- 
hia—sponsored by the junior members of the Engineers 
Club of Philadelphia and the Franklin Institute of the 
State of Pennsylvania. 


National District Heating Association, 827 N. Euclid Ave., 
Pittsburgh 6, Pa.—39th annual meeting, May 18 to 21 
jotel Statler, St. Louis, Mo 


(merican Society of Refrigerating Engineers, 40 W. 40th 


St. New York City—35th annual spring meeting, May 31 
June 2, New Ocean House, Swampscott, Mass 


Heating, Piping, and Air Conditioning Contractors Na- 
tional Association, 1250 Avenue of the Americas, New 
York City—59th annual convention, June 1 to 5, Hotel 
William Penn, Pittsburgh 


Third Annual Home and Building Exposition, June 10 to 
20, Pan-Pacific Auditorium, Los Angeles—the show is 
vned by the Los Angeles chamber of commerce and 14 
najor construction industry associations of southern 
alifornia. 


-B-R Short Course in Heating, sponsored by the Uni- 
ersity of Illinois and the Institute of Boiler and Radia- 
tor Manufacturers. To be held at the university June 15 
through 17, it is a three day short course for the study 
f hot water and steam heating systems. Address re- 
juests for information to H. C. Rountree, assistant direc- 
‘or, Division University Extension, room 118A, Illini Hall, 
University of Illinois, Champaign, III. 


Stoker Manufacturers Association, 307 N. Michigan Ave 
Chicago 1—annual meeting, June 17-19, Greenbrier 
Hotel, White Sulphur Springs, W. Va. 
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American Society of Heating and Ventilating Engineers, 
51 Madison Ave., New York City—1948 semi-annual 
meeting, June 21 to 23, Mount Washington hotel, Bretton 
Woods. N. H 


American Society for Testing Materials, 1916 Race St 
Philadelphia—annual meeting, Book-Cadillac hotel, De 


troit, June 21-25 


National Warm Air Heating and Air Conditioning Asso 
ciation, 145 Public Sq., Cleveland—midyear convention 
June 29-30, Edgewater Beach hotel, Chicago. Midyear 
convention of the National Heating Wholesalers Asso 
ciation, 2130 Keith Bldg., Cleveland 15, will be held at 
the Edgewater Beach on June 28 


National Catholic Building Convention and Exposition, 


Inc., 185 N. Wabash Ave., Chicago, Ill.—building conven 


tion and exposition, June 30, July 1 to 3, Stevens hotel 
Chicago 


The 2nd International Store Modernization Show, July 6 
to 10, Grand Central Palace, New York City. Invitations 
for admission can be obtained from exhibitors or from 
the Store Modernization Show, 40 E. 49th St., New York 
17, N. Y 


The Third National Instrument Conference and Exhibit 
sponsored by the Instrument Society of America, 1117 
Wolfendale St., Pittsburgh 22, Pa. To be held September 
13 to 17, Philadelphia Convention Hall 


American Gas Association, 420 Lexington Ave., New 
York City—1948 convention, the week of October 4 
Atlantic City. 


American Chemical Society, Chicago section, 1513 S 
Wabash Ave., Chicago 5—Fifth National Chemical Ex 
position, October 12 through 16, Chicago Coliseum 


National Association of Housing Officials, 1313 E. 60th 
St.. Chicago 37—annual meeting, October 13-16, Olym 
pic hotel, Seattle 


American Welding Society, 39 W. 39th St.. New York 
City—annual meeting, October 24-29, Bellevue-Stratford 
hotel, Philadelphia 


Pan-American Engineering Congress, to be held late in 
1948 or in 1949, South America—further information to 
be released by the Engineers Joint Council Committe 
on International Relations, 29 W. 39th St... New York 
City 


Ninth International Heating, Ventilating, and Air Condi- 
tioning Exposition, January 24 to 28, 1949, International 
Amphitheatre, Chicago—under the auspices of the 
American Society of Heating and Ventilating Engineers 


Sixth All-Industry Refrigeration and Air Conditioning 
Exposition, the week of November 14, 1949, Atlantic City 

sponsored by the Refrigeration Equipment Manufac- 
turers Association. 
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| PRACTICAL PIPING PROBLEM 


Design Engineer Reports on Operating Experience 


Orraarmnc DIFFICULTIES and “inci- 
dents” described in my previous 
articles in HPAC about my life at 
sea aboard two turbo-electric tank- 
ers—one a 10,000 hp and the other 
a 6600 hp ship—may have caused 
some readers to wonder how the 
ships ever were able to sail, let 
alone limp back into port. In this 
regard, one should not lose sight 
of the fact that the crews of these 
ships were young and inexperi- 
enced; that the personnel turnover 
for each voyage from the United 
States and enroute was very high, 
resulting in poorer operation and 
maintenance; and that these ships 
were built with wartime materials 
and expediency. 


The more efficient operation of 
the oldtime tanker fleets would in 
no way be comparable to the in- 
expert operation of the ships de- 
scribed in this and my preceding 
articles. Further, it should be kept 
in mind that the object of the trip 
as far as I was concerned was to 
find out what things on these ships 


JOHN H, CLARKE wanted information on the problems with 
piping systems, pumps, valves, heaters, control, and other me. 
chanical equipment faced by the operating man . . . how de. 
signs perform in actual service . .. how equipment is actually 
operated ... when he (a marine design engineer by training and 
profession) shipped on a tanker as junior third assistant en. 
gineer, By the time his seagoing was completed (he’s now « 
design engineer with the Standard Oil Company of Indiana) he 
got plenty of practical information on piping, pumping, heat. 
ing, ventilating, and other subjects, much of which he sum. 
marizes in these articles. His observations apply not only to 
marine work but also to the equipment in plants and buildings 


were going wrong, why they were which had come up in the 
going wrong, and, insofar as pos- construction, and operation 
sible, the extent to which the oper- particular ships. I was wit! 
ating engineers, the design, and the United States Maritime Commis: 
equipment were responsible for at the time this turbo-elect: 
these difficulties. sign was originally proposed 
It is an invaluable opportunity was one of a number of ens 
for any engineer to be able to fol- then assigned the task of revi 
low up on the success (or failure) and recommending changes 
of designs in which he has been specifications. Several years 
actively engaged. In this particular the acquaintance was 
case it was very interesting because when it was my privilege to | 
of the many controversial issues assistant marine engineer « 


the wartime western § shij 
which was primarily engaged 


Fig. 1—Section views of turbine type pump. These pumps develop high head “108 : 
per stage and for small capacities. Also, the capacity change for a change in building these tankers. 
head is small. However, these pumps must be used with caution, for the reasons While we at the shipyard did 


indicated by Fig. 2 


NOTE: THE WATER ENTERS 

AT THE SIDE OF THE IMPELLER 
NOT ON THE PERIPHERY AS 
WOULD APPEAR FROM THE 
ABOVE. 
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draw up the original desig: 

for these ships, we did redrav 
plans to eliminate interferenc« 
suit the equipment and mati 
CASING > furnished us at the shipyard 
to take care of the many seen 
inevitable changes when a se! 
ships is built. Most of the 

are brought about by operat 
troubles; the whims of the 


CASING END PLATE 


ments by the various organizat! 
interested in the constructio! 
ships. 

As would be expected ¥ 
many design organizations i! 


IMPELLER \ 


CASING LINERS 


(NOT SHOWN ON VIEW 
OF PUMP) there were a great many 


“wn ences of opinion as to what 
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operators, real and fancied: and! 
the request for design impro\ 


changes were necessary and 4s ' 
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HORSEPOWER 


GALLONS PER MINUTE 


Fig. 2—Typical horsepower—capacity 
curves for “turbine” type and for or- 


dinary centrifugal pumps. Note that 
; 


| the centrifugal pump has a nonover- 


7” 


oe 


loading horsepower curve whereas the 
turbine type curve is overloading. 
Because the shutoff horsepower for 
the turbine type pump may be two to 


- nearly four times the design operating 


horsepower, the pumps and motors 
must be carefully selected 


whether or not the reasons given 
by the operators for their requested 
changes were bona fide. Many 


| times we found them to be in the 
| realm of folklore. More often they 






had legitimate reasons for their 
difficulties. A number of these items 
have already been mentioned. Some 
of the more general problems will 
be covered in this summary 


Correct Installation of 

Turbine Type Pumps 

One of the more interesting prob- 
lems involved the use of the so- 
called turbine type pumps, as shown 
in Fig. 1. This pump is more cor- 
rectly defined by the Hydraulic In- 
stitute as a peripheral type of cen- 
trifugal pump, and its feature is 
its ability to obtain high head per 
stage with small capacities. This 
high head is obtained because of 
the fact that the fluid enters the 
side of the impeller, is thrown out- 
ward, leaves and re-enters the im- 
peller. Consequently there is a 
buildup of pressure all the way 
around the periphery of the im- 
peller in the direction of rotation. 
This very effect, however, is respon- 
sible for two undesirable charac- 
teristics. 

First, the sudden and dynamic 
buildup of pressure when the pump 
starts is similar to that of a posi- 
tive displacement pump; conse- 
quently, it is often necessary to use 
some sort of gage snubber to avoid 
damage to the discharge pressure 
Sages. This we learned to our sor- 
tow when at the shipyard gage 








after gage on our atmospheric tank 
pumps was broken by the sudden 
high starting-up pressure. We were 
finally able to obtain gage snubbers, 
and our problem was corrected. On 
our similar pumps, the gages were 
also absorbing these heavy pressure 
surges but we had no actual gage 
damage. It is possible, however, 
that if the gages had been checked 
they would have been found to be 
out of calibration. 

The second undesirable charac- 
teristic of these pumps is that they 
have a higher shutoff horsepower 
than the horsepower required un- 
der the normal design conditions 
This is shown by Fig. 2. This shut- 
off horsepower may be from two to 


Table 1—Canacities and Horsepowers 
of the Ship’s Turbine Type Pumps 





Shutoff 
Head, Motor Hp 
Pump Gpm Psi Hp (approx.) 
Wash water 20 60 2 7.4 
Evaporator feed. 20 30 1 9 
Drinking water 6 60 1 y 
Refrig. circ 15 22 F 12 
Atmos. drain tank 10 40 11, 1 


(later 2) 

Both wash water pumps and the forward 
drinking water pump had backpressure reg- 
ulating valves to keep the water at constant 
pressure and to keep water circulating 
These pumps were supposed to operate at 60 
psi but the regulating valves had to be set 
at 50 psi to keep the motors from overload 
ing 





nearly four times the design condi- 
tions. Consequently, it is of the ut- 
most importance that these pumps 
not be used in throttling service or 
where the discharge can be inad- 
vertently shut off unless a back- 
pressure regulating valve is in- 
stalled, as in Fig. 3, in order to keep 
enough water moving so as to keep 
the motor from overloading 

It is equally important that the 
service conditions be carefully as- 
certained, because if the require- 
ments are overestimated, this will 
mean that the pump will operate 
too far back on its curve and may 
still overload the motor. Note the 
figures given in Table 1 with re- 
spect to the motor and the pump 
shutoff horsepowers. We had back- 
pressure regulating valves on our 
wash and drinking water pumps 
but a miscalculation was evidently 
made in the horsepower required 
For both of these pumps, it was 
necessary to reset the regulating 
valve to 50 psi in lieu of the 60 psi 
originally specified; otherwise the 
motors would overload and trip out 

On the wash water pumps, the 
recirculating water went back to 
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the suction line. At periods of low 
load (such as during the night) so 
little water would be used that the 
recirculating water would heat up 
to an undesirable degree. To mini 
mize this effect, and also because 
the evaporator pump did not appear 
to have the necessary operating ca 
pacity and pressure required, we 
fed the evaporator from the wash 
water system. The drinking water 
return from the backpressure valve 
went back to the drinking water 
tank. Thus, overheating of the 
water and the pump was avoided 
Recirculation for a pump should 
always be done in this manne! 
where possible in order to avoid 
overheating, vapor binding, and 
possible damage to the pump 
The refrigeration condenser ci! 

culating pumps for these ships 
were never used to the best of my 
knowledge, and were never really 
needed on the ships. We could sup- 
ply this condenser water from 
either the sanitary (flushing) 
pump or the salt water service 
(cooling water) pump, and standby 
service was provided from the fire 
main, permitting the use of either 
fire pump. But what made the tur 
bine type refrigeration circulating 
pump useless was that there was 
no backpressure regulating valve 
on the pump discharge, the refrig- 
eration condenser was oversized 
and often required only a trickle of 
water, and the condenser water 
regulating valve held down the 
pump capacity to the point where 
the motor would overload and trip 
Fig. 3—Diagram of backpressure reg- 
ulating valve piping for maintaining 
constant flow and constant discharge 
pressure. Such a regulator should al- 
ways be used with a turbine type pump 
(Fig. 1) where there is any possibility 
that the discharge from the pump 


might be shut off —such as during 
periods of low usage 
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Fig. 4—Isometric of externally de- 
superheated auxiliary steam, and the 
main steam piping for the turbo-elec- 
tric tanker described in this article. 
This drawing shows the points at which 
trouble was encountered with leaking 
valves and flanges, much of which was 
probably caused by the high stress 
conditions in the piping 

At the shipyard we provided a re- 
circulating line and a key operated 
valve. This helped some, but we 
still had trouble. It used so little 
water that every time the ship 
would go astern, the pump would 
get airbound and lose its prime. 
Whenever a ship goes astern, the 
propeller cavitates and considerably 
aerates the water near the ship, 
particularly near the stern, where 
this pump was located. In view of 
the above facts, it is no wonder that 
this pump was never used on the 
ship after the trials were com- 
pleted. Had we been as smart as 
we should have been, we would have 
eliminated it. 


Cross-Connecting Piping 

Services 

An important item in any piping 
design is to be sure that the serv- 
ices are properly separated and 
cross-connected so as to provide for 
the best possible operation, and so 
as to allow for emergencies. The 
importance of this can well be illus- 
trated by the compressed air and 
the desuperheated steam systems 
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on these ships. All compressed air 
—whether for instruments or for 
ship’s use, such as cleaning, paint- 
ing or pneumatic tools—was taken 
from a single service main. At the 
shipyard, we improved the system 
somewhat by taking the service air 
and the instrument air off the air 
receiver directly, via separate mains, 
but the same “main” and “make- 
up” compressors served both sys- 
tems through the air receiver. 

The better and more convention- 
al method would have been to pro- 
vide a separate compressor for in- 
struments, with a cross-over to the 
main service air system. Twice dur- 
ing the trips on the two ships 
heretofore mentioned, workmen or 
members of the crew nearly put the 
combustion control system out of 
order because, while using an air 
hose for cleaning around the boiler, 
they did not notice the consider- 
able loss in air pressure. 

In our steam piping, the trouble 
was of a slightly different nature. 
All of these ships had two auxiliary 
live steam services—the internally 
desuperheated, and the externally 
desuperheated. There were no 
cross-connections between the two 
systems. The first system served 
the fuel heating, feed heating, air 
ejectors, steaming out services, port 
generator, the aft deck winch, the 
steam cargo stripping pump, and 
the main and auxiliary feed pumps. 


= 


The steam to the feed pumps 


taken off at full boiler press 


The externally desuperh 
system was taken off the 
steam line, desuperheated 


cartridge type desuperheater 
then reduced in pressure 

forward deck steam, 
cleaning, cargo heating, and 
tank and forward 
steam smothering 


cargo 


stores 


(for fire 


ing), as shown in Fig. 4. It w 
belief at the shipyard that 
system was not properly desi 
in that the frequently used 
capacity, forward deck services 
the cargo tank steam smoth 





e} 


system for fire fighting, should h: 


been taken 
desuperheater. This would ha\ 
the high capacity cargo tank 


off the boiler inter 


ing and cargo heating system 


the external desuperheater 


would have been very advantag' 


Deck steam could have been t 
on and off with a single valv 
out the necessity of putting 
large capacity (28,000 lb pe! 
desuperheater into service 
small (2000 to 3000 lb per h: 


wit 


and without turning on a separatt 


reducing station. 
Likewise, the cargo tank 
smothering system could hav: 


turned on immediately by means 


the master valve provided 
purpose, without the need 
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through the same time-consuming 
procedure as for turning on deck 
steam. Strictly speaking, the 
United States Coast Guard requires 
the steam smothering system 
‘or fire fighting be ready for im- 
mediate operation with nothing 
required to accomplish this 
)shan the opening of the one master 
valve mentioned above. All steam 
smothering valves at the tanks 
vere required to be open at all 
‘imes. Ours, incidentally, were nev- 
r open for the duration of our six 


that 


more 


month trip. 
The only disadvantages in sep- 
arating the steam services as sug- 
vested above were that it would 
nave been necessary to increase the 
size of the boiler drum internal de- 
uperheating coils, and the capacity 
‘ the 150 psi reducing valve. Both 
the above could have been done 
readily. Each boiler on these ships 
had a nominal internal desuper- 
neater capacity of about 2100 lb 
yer hr. Most of the Maritime Com- 
mission ships for long range de- 
sien were provided with a minimum 
internal desuperheating capacity of 
at least 5000 lb per hr of steam per 
boiler. For fire fighting, the ca- 
pacity of the internal desuperheat- 
ers can be greatly increased at the 
sacrifice of a lower initial pressure 
at the reducing valves, and a high- 
er temperature. Neither would have 
been serious. The reducing valve 
problem could have been handled 
by providing a small and a large 
apacity valve in parallel, the latter 
ming into service on a specified 
drop in the service pressure. 
Had the above factors been given 
proper consideration, the operation 
these ships would have been 
much easier, maintenance would 
have been reduced, and the ship 
would have been much safer from 
fire fighting standpoint. As it 
was, many of the operating com- 
panies solved the problem as best 
they could—at their own expense— 
oy installing a crossover line from 
the normal 150 psi service (from 
the internal desuperheater) to the 
deck steam line at the reducing 


Stations 


(se Guarding Valves on 

High Pressure Services 

There are many other small items 
that come to mind on a trip of this 
‘ort. In previous issues, emphasis 
has been placed on the need to 


check all valves for proper bolting 
clearance, and to be sure that some 
positive means is provided to keep 
the handwheels from falling off. It 
was also pointed out how important 
it is to be sure that the systems are 
properly sectionalized so as to per- 
mit all the repairs possible without 
the necessity of shutting down the 
plant. 

Along this same line, I have be- 
come a firm believer in the use of 
guarding valves for high pressure 
steam services, particularly for 
drain, vent, and blowdown lines 
which are frequently used. Our 
marine engineer at the shipyard 
was a fanatic on the subject, and 
rightly so. I have on several oc- 
casions seen emergencies arise 
where a guarding valve permitted 
the drain (or piping) to be shut off 
while the valve causing the trouble 
was either ground in or else cleaned 
of the scale which did not permit 
it to close. With few exceptions, 
we did not have guarding valves 
on the two ships described in this 
narrative, but there were many 
times that we wished that they had 
been installed. 

For those who may not be fa- 
miliar with them, a guarding valve 
(or double block valve, as it is 
sometimes called) is a second valve 
which is placed ahead of the fre- 
quently used service valve, and 
which is always kept open except 
when it is necessary to shut off the 
service for repairs. Since it should 
never be partly open and it is not 
subject to cutting from wiredraw- 
ing, it can more readily be depended 
upon for shutting off the piping 
System in an emergency. 

There are several other items that 
should be carefully considered by 
design engineers. For one, I be- 
lieve that the use of the screwed 
bonnet type of bar stock valve, for 
any high pressure steam or haz- 
ardous gas service, should be pro- 
hibited. These are light, small 
valves. On the last ship, we snapped 
the stem of one of the boiler gage 
valves in attempting to close it: 
Scale had caused the stem to 
freeze to the body. We had a lot of 
trouble with these valves leaking 
through the seat and the bonnet 
joints. For this reason, we at- 
tempted at the shipyard to pin the 
bonnets with taper pins. This made 
the valves even more useless, be- 
cause once a leak was started, the 
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valve could not be ground in with- 
out removing the pin; and, in case 
of a bonnet leak, they could not bs 
repaired at all. 


Mark Valves To Show 

Flow Direction 

I have never seen a valve re 
packed under pressure and certain 
ly no one would attempt it except 
in an emergency. But where an 
emergency does arise, what assu! 
ance has the pipefitter or repair 
man in the case of a globe valve 
that it is closed against pressure 
From a flow standpoint, most engi- 
neers prefer to have globe valves 
installed to close against pressure 
There are equally valid reasons fo! 
having the valves close with pres 
sure, depending upon the service 
and danger involved 

But how can anyone tell which 
way a globe valve is installed, when 
for 95 percent of the valves there 
is nothing to indicate it. For this 
reason, it is my firm conviction that 
all such valves should be marked 
with an arrow to indicate direction 
of flow for closing against pressure 
The use of the arrow should not 
cause undue confusion where the 
valve is required to be installed to 
close with pressure, and at least 
you would be sure of how it was in- 
stalled. Check valves are marked in 
this manner—why not globe valves 
too? 


NEW MATSON LINER 
IS AIR CONDITIONED 


Balmy breezes prevail on the Pa- 
cific but the 722 passengers aboard 
the new Matson passenger liner 
Lurline have the additional luxury 
of controlling their own room tem- 
perature, for the ship is completely 
air conditioned. All passenger state- 
rooms and crew living quarters, all 
dining saloons, lounges and other 
public rooms, as well as the ship's 
offices, are air conditioned 

Among the refinements of the air 
conditioning system is an auxiliary 
exhaust ventilating system for 
drawing smoke-laden air out of the 
first class smoking room 

In the ship’s galleys exhaust ven- 
tilating systems draw off the hot 
air and allow air conditioned air to 
replace it. 

The Lurline is one of the few 
passenger ships with air condi- 
tioned comfort for her crew 
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TESTS conducted over a period of three years indicate that 


resilient flooring materials for use over radiant heated subfloors 


can be selected by much the same standards as for rooms where 


conventional type heating systems are used, it is reported here. 


If floor temperatures are too high, they may be “uncomfortable 


underfoot and may result in excessive indentation of flooring” 


Selecting Flooring Materials 


for Radiant Heating Jobs 


R ESULTS OF exhaustive tests by the 
Armstrong Cork Co. research labo- 
ratories indicate that resilient floor- 
ing materials for use over radiant 
heated subfloors can be selected by 
much the same standards as for 
over subfloors in rooms where con- 
vector-type or conventional heating 
systems are installed. 

As a result of the increased pop- 
ularity of radiant heating, and the 
demand for resilient floor recom- 
mendations where radiant heating 
is involved, the laboratories began 
conducting a series of continuous 
tests on the subject over three years 
ago. Observations were made of all 
types of resilient floors installed 
over various types of radiant heated 
subfloors. 

Since the tests showed the effects 
of varying degrees of temperature 
on the hardness, composition, and 
indentation properties of resilient 
floorings, they make possible cer- 
tain specific recommendations as to 
construction methods for radiant 
heating installations where resilient 
flooring is to be used. 

One-inch pipe, spaced 12 in. apart 
and laid on insulating baffles, was 
used in the experiments. In this 
type of installation, the water tem- 
peratures were varied from 100 to 
115 F and the general floor temper- 
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atures from 80 to 85 F, with the 
floor areas directly above the pipes 
5 to 6 F higher. This was found 
to be satisfactory for the comfort 
of the room occupants and the serv- 
ice of the resilient flooring. In 
buildings where greater pipe diame- 
ters, wider spacing, or high water 
temperatures are to be used, special 
flooring recommendations may be 
required and should be obtained 
from flooring manufacturers: it is 
imperative, however, that regardless 
of the system of radiant heating 
used, the temperature of the floor 
surface should not exceed 80 to 85 
F, according to the tests. 


Limit Water to 

120 F Temperature 

The tests showed that it is desir- 
able to limit water temperatures in 
radiant heating systems to 120 F. 
Temperatures above this point “are 
uncomfortable underfoot and, in 
addition, may result in excessive 
indentation of the resilient floor- 
ing, particularly in asphalt tile.” 
While these laboratory experiments 
were designed to test resilient floor- 
ing under extreme temperature cori- 
ditions, reports on field installations 
indicate that, in many cases, con- 
Stant water temperatures ranging 
from 85 to 115 F are sufficient to 
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maintain comfortable room t« 
atures. 

With radiant heating, as 
with conventional methods 
ing, linoleum, Linotile, and 
tile should be used 
pended floors or grade lev: 
with at least an 18 in. well venti 
ed air space beneath them. Asp! 
tile can be specified also | 
grade installations. 

The tests showed that 
heating normally does 
floor temperatures as hot as t 
resulting from the direct 
summer sunlight. The same 
furniture rests and cups 
mally used can therefore 
satisfactorily to protect 
floor materials that are 
radiant heating. 

The experiments were c 
by building concrete subfl 
four separate sections. Eac! 
tion was designed to test 
types of resilient flooring unde! 
most extreme conditions that mig 
be encountered with radiant he 
ing on suspended, grade | 
below grade concrete subfloors 
controlled temperature, ! 
water system was used fo! 

In order to direct 
flow of heat toward the s 
the floor, the radiant heating 
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This graph shows the potentiometer recordings for one test made during the result in no failure of the resilient 


experiments with resilient floors installed over a radiant heated concrete subfloor. 
During this particular test period, higher than normal room temperature was 
maintained. It is interesting to note that, while the outside temperature lowered, 
the temperatures of the surface of resilient floor and of the room interior re- 
mained fairly constant without any increase in the temperature of the water in 


the radiant heating coils 


vere laid on baffles made from 6 in 
wide strips of 25 ‘32 in. sheathing 
ach type of resilient floor was in- 
stalled according to standard speci- 


lanl 


fications 

Twenty-seven electrical thermo- 

iples were imbedded into the floor 

nstruction at strategic points to 
record temperatures. During the 
past three years, periodic record- 
ings of the floor and room temper- 
tures were made 

During the winter months of the 
three years when the tests were 
made, the outside temperatures 
ranged from 11 to 51 F. By main- 
taining the water temperature at 
115 F, the room temperature varied 
rom 72.5 with the window open to 
0 F with it closed. 

The resilient floor temperature 
varied from 83 to 101 F depending 
ipon the room temperature and 
ventilation. A maximum resilient 
floor temperature of 105 F was re- 
orded directly over the heating 
pipes. The temperature variance 
cetween the concrete subfloor and 
‘he resilient floor surface was about 
15 F. It should be noted from these 
ndings “that resilient flooring ma- 
‘trials do not decrease the heating 


efficiency of the system to any no- 
ticeable effect.”’ 

To determine the effect of radiant 
heat on the indentation properties 
of the various types of resilient 
floors, indentation tests were made 
before and during the period the 
floors were heated. Using the test 
loads prescribed by federal specifi- 
cations for each type of resilient 
floor, it was found that the radiant 
heated floor temperatures did not 
increase indentation beyond the 
specified limits 

Effects of radiant heat on the 
adhesives used for installing resili- 
ent floors also were observed to 
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floorings or their respective installa 
tion adhesives during the course ol 
the experiments. 


NEW SMOKE BREECHING 
FOR INDUSTRIAL BOILERS 

An unusual new smoke breeching 
that runs from the power house to 
the chimney at the big plant of the 
Horner Woolen Mills Co., Inc., Eat 
on Rapids, Mich., is supported by a 
bridge-like structure. The breech 
ing is fabricated of 3 16 in. wrought 
iron plate 

The breeching assembly was de 
signed by Cummins and Barnard 
Ann Arbor, architects and engi 
neers, and installed by Jarvis Engi 
neering Wks., Lansing 


This shows the unusual «smoke breech. 
ing supported by the bridge structurs 


ne 
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SUCTION LINE HEAT EXCHANGER S~ 


Why They’re Used In 
Refrigeration Work 


P racticatty ALL modern install 
2 2 Stalla- 
tions of equipment utilizing heat 
transfer apparatus of any type in- 
clude many devices designed and 
intended to increase the overall effi- 
ciency of the installation. These 
devices take a variety of forms, but 
a great majority of them are them- 
selves heat transfer devices and 
utilize waste heat or waste cooling 
effect from one piece of equipment 
to improve the condition or char- 
acteristics of the process material 
in another part of the system. 

While these devices are in them- 
selves usually small and inexpensive 
as compared to the other pieces of 
equipment which they serve, it is 
often the case that the satisfactory 
operation of the entire installation 
depends on their proper functioning 
and design. Particularly from the 
viewpoint of operating efficiency 
and economy, these devices assume 
an importance out of all proportion 
to their size and cost. 

Since’ refrigerating systems— 
whether used for sharp freezing, air 
conditioning, or other purposes— 
are definitely heat transfer appa- 
ratus, it is natural to expect that 
some such device may be used to 
increase the efficiency of and to, 
in effect, compensate for some in- 
herent shortcomings of some part 
of the system. These characteristics 
are possessed in their entirety by 
suction line heat exchangers. Their 
sole purpose is properly to condition 
the liquid refrigerant prior to its 
entering the expansion valve, in- 
creasing the efficiency of the com- 
pressor and thereby of the entire 
system. Other advantages are also 
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gained by their use, but these are 
relatively minor. 

From a practical operating stand- 
point, suction line heat exchangers 
directly reduce the running time of 
the compressor by materially re- 
ducing the flash gas in the evapor- 
ator. They also increase the over- 
all coil capacity by lowering the 
temperature at or near the outlet 
end. Paradoxically, this lowering of 
coil outlet. temperature is accom- 
panied by an increase rather than a 
decrease in suction line pressure, 
which in turn increases the capacity 
of the compressor. Thus, it is cer- 
tainly true that the value of a suc- 
tion line heat exchanger is out of 
all proportion to its cost. 

Whenever liquid refrigerant pass- 
es through an expansion valve, the 
reduction in pressure is accompa- 
nied by a reduction in temperature 
which renders the refrigerant capa- 
ble of absorbing heat from a region 
of low temperature—thereby ac- 
complishing the fundamental pur- 


H, E. FERRILL, chief engineer, 
brass division, Kerotest Mfg. Co., 
Pittsburgh, explains how refrig- 
erant suction line heat exchang- 
ers may be used to increase the 
efficiency of refrigerating sys- 
tems by properly conditioning 
the liquid refrigerant prior to its 
entering the expansion valve. A 
second article will explain in de- 
tail how such exchangers act, 
give information 


and will on 


practical applications and uses. 


pose of a refrigerating sy 
liquid, therefore, must 
coil, immediately past th: 
sion valve, low tempi 


>< 


at a 

for standard ton conditio: 
Immediately ahead of 

the temperature of the 

86 F. Obviously, the coolin 

body of liquid from 86 t 

quires some refrigerating eff: 


is the evaporation of a part 
liquid itself. This portion 
erant evaporated 


to cool 


maining refrigerant liquid is k 


as flash gas and its extent 


mined solely by the differe: 


temperature of the liquid 
two sides of the expansi 

The amount for a given set 
ditions may be readily det 


by reference to standard table 


the refrigerant in questio! 
Thus, for “Freon 12” and 


ton conditions, liquid at 86 
Btu per |i 


27.72 


ei.te 


a total heat of 
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r 
I 


S de 


at 5 F has 9.32 Btu per lb. The 


ference is 18.40 Btu per 


latent heat at 5 F is 69.47 Btu 


lb. Therefore, the percent 


liquid evaporated during expans 
to cool the remainder to 5 F 


gas) is 18.40/69.47 or 26.5 
It is readily apparent 


represents a corresponding per 


age of the compressor 
which must be used mert 
move this flash gas from 
orator. If it were not rem 
remainder of the liquid re!! 
would not remain at a pr‘ 
temperature sufficiently | 
complish its purpose. 5 
flash gas that is generated 
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valve must be removed, 


xpansi 

is essential that the amount gen- 
rated be kept to a minimum. The 
percentage of liquid converted into 


sash gas is determined by the tem- 

difference between the two 

the expansion valve; thus, 

+ follows that if this temperature 

sifference is reduced, the flash gas 
educed accordingly. 


perature 


ides ol 


What “Subcooling™ Is 


This reduction in temperature is 
nown as subcooling, since it takes 
lace at constant pressure and the 
sultant temperature is consider- 
shiv lower than the saturation tem- 
srature corresponding to the exist- 
» pressure. 

While passing through the con- 
ienser receiver and liquid line, the 
efrigerant remains at substantially 
onstant pressure, depending on 
he temperature of the condensing 
nedium. It is characteristic of any 
Auid that the pressure and temper- 
sture remain constant during the 
xtraction of heat necessary to 
hange the fluid from the saturated 
rapor to the liquid state, or to con- 
ense. This process characteristic- 
slly takes place at the saturation 
ressure and temperature. Accord- 
nely, if the liquid is to be further 
ooled to a temperature below sat- 
ration, such cooling must of neces- 

y be done in the absence of vapor, 
nee any vapor present would con- 
ense, with a consequent lowering 
f pressure. In order, then, to bring 
bout a constant pressure cooling, 
r subcooling, of the liquid refrig- 
rant, it is necessary that a cooler 
for this purpose be installed as far 
from the condenser as possible. This 
bviates the presence of any vapor 
The purpose of such a cooler be- 
ing to process the liquid supplied 
to the expansion valve, it is logical 
hat it should be located as near 
that valve as is practical, in order 
that none of its effect be lost in the 
intervening liquid line. It follows 
hen, that the efficient, logical, and 
tactical location for a heat ex- 
Manger, installed for the purpose 
bf subeooling the liquid refrigerant, 
Bs in the liquid line immediately 
ahead of the expansion valve 

The foregoing has demonstrated 
he need for some effective means 
of subcooling the liquid refrigerant. 
he most logical location for a de- 
ice to accomplish this has been 
delermined. It now remains only to 


find a source of cooling effect with 
which to remove this excess heat 
from the liquid refrigerant 


Source of Cooling Effect 


Any source of cooling effect would 
suffice. Even if by subcooling the 
liquid we penalized some other part 
of the system, it could conceivably 
be demonstrated that the elimina- 
tion or reduction of flash gas would 
increase the overall efficiency of 
the system by an amount sufficient- 
ly high to warrant such a penalty 
However, it can easily be pointed 
out that, in the average refrigera- 
tion installation, there exists a 
source of cooling effect which is 
ordinarily wasted The available 
cooling effect from this source is 
ample to accomplish a considerable 
amount of subcooling. In addition 
its utilization brings into play other 
factors which increase rather than 
penalize the efficiency of other parts 
of the system. 

Most thermostatic expansion 
valves are factory adjusted to main- 
tain a superheat of approximately 
10 F at the bulb location. If the 
bulb is properly attached at or near 
the outlet coil connection, the out- 
let end of the coil will accordingly 
operate at a temperature 10 F above 
the inlet end. In many instances, 
this setting is not sufficiently high 
to prevent the frosting or sweating 
of the suction line outside the re- 
frigerated space. In addition to be- 
ing extremely unsightly, this frost- 
ing or sweating will in time pro- 
duce deterioration of wooden struc- 
tures in contact with it, as well 
possible damage to electrical cir- 
cuits. 





The usual remedy to faults ol 
this nature is the readjustment of 
the thermostatic valve, maintaining 
a dry suction line by increasing the 
amount of superheat in tne coil 
outlet. This has the effect of redu 
ing the effective surface of the coil 
and the inlet end must of necessit 
operate at a pressure and tempera 
ture lower than originally in orde: 
to handle the required load 

It follows then, that if the co 
surface is to be used to maximum 
advantage at a uniform tempera 
ture, and if the suction line is to be 
maintained in a dry condition, a 
source of heat could very handily 
be interposed between the two 

It has now been demonstrated 
that a simple refrigeration installa 
tion contains at one location a defi 
nite need for the 


cooling effect to the process mate 


application of 
rial; it is also true that the same 
system contains at another location 
a waste cooling effect, the utiliza 
tion of which would accomplish our 
prime purpose as well as otherwise 
improve the efficiency of the sys 
tem. It remains only to investigate 
the relative temperature ranges and 
quantities of heat involved in order 
to ascertain the compatibility of the 
two 

Liquid refrigerant passing through 
the liquid line will certainly not be 
cooler than the condensing medium 
In cases of air cooled condensers 
in warm climates, the liquid will 
leave the condenser at a tempera 
ture at least 15 F above the air 
temperature. Subsequent cooling in 
the receiver and liquid line may 
lower the temperature another 10 
deg, but this is about the most to 


This is a typical fitting available for the construction of refrigerant suction line 


heat exchangers in the field 
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be expected. Consequently, in air 
cooled machines the liquid refriger- 
ant will have a temperature of about 
90 to 95 F even in moderately warm 
weather. 

Most water cooled machines are 
adjusted, in the interest of water 
economy, to maintain approximate- 
ly an 80 F water outlet temperature. 
Refrigerant temperature would ap- 
proach but never quite reach this 
figure, and 85 F would probably be 
a better average. Extreme weather 
and load conditions should be con- 
sidered, since it is at these times 
that the system needs additional 
capacity. It will not be unsuitable, 
then, to consider for purposes of 
discussion the temperature of the 
liquid refrigerant to correspond to 
standard ton conditions, namely 86 
F. 

Considering the source of the 
cooling effect, the temperature of 
refrigerant vapor at different coil 
outlets varies widely, depending on 
the coil application. Average re- 
frigerant temperatures range from 
the -20 to -25 F found on low tem- 
perature work through the stand- 
ard commercial range of 5 to 15 F, 
up to higher temperatures of 30 to 
35 F found in air conditioning ap- 


plications. Comparing these tem- 
peratures with the 86 F liquid 
temperature, it is easily seen that, 
in any case, sufficient tempera- 
ture differential exists to provide 
reasonably effective heat transfer. 
About the minimum difference en- 
countered is on the order of 50 F, 
which is ample provided the heat 
transfer device used is efficient. 

Referring to the standard ton 
conditions noted previously, it was 
found that the cooling of each 
pound of liquid “Freon 12” from 86 
to 5 F required the removal of 18.40 
Btu per lb. It is necessary that the 
suction vapor remove this heat by 
increasing its own superheat with- 
in its usual operating range. 


Available Cooling Effect 


Most summer air conditioning de- 
sign work is done with design wet 
bulb temperatures in the neighbor- 
hood of 75 F. It is safe to assume 
then, that if the outside of the suc- 
tion line does not fall below 75 F, 
it will remain dry. Allowing a rea- 
sonable temperature difference of 
10 deg, the suction vapor should be 
superheated to 65 F prior to leaving 
the refrigerated space. If we adhere 
to standard ton conditions, the coil 


refrigerant temperature 

and the coil pressure 
Assuming a 10 deg superh 

of the expansion valve, t! i} our. 
let temperature will be 1 Co 
formity with the require 

dry suction line requires 
tional 50 F of superheat : 
refrigerant temperature i 

tion line of 65 F. Referen 

dard tables of the pr 
“Freon 12” shows this to : 
addition of: 


H @ coil outlet 
P 11.81 


T Ee secon 81.23 
H @ suction line 

P 11.81 

T ee es 87.35 |} 


Comparing of this valuc h 
18.4 Btu per lb to be removed fr 
the liquid, it can be seen that my: 
can be done even without readiys:. 
ment of the expansion valves 

If the expansion valve is readius 
ed to maintain 2 F superheat 
stead of the usual 10 F, th: 
able cooling effect is materially 
creased: 


H @ coil outlet (S 2 F) 


T 7F 
H @ suction line 


78.98 B 
87.35 Bt 


8.37 Bt 


Right Combustion 
Chamber Saves Oil 


A program by which “savings of 
fuel oil of up to 25 percent could 
be accomplished” was outlined by 
J. D. McCullough of the Babcock & 
Wilcox Co. at a recent meeting of 
the New York Oil Heat Association. 

“In the present critical fuel situ- 
ation, many consumers do not real- 
ize,” he said, “that the method of 
construction of the combustion 
chamber in which the fuel oil is 
burned is a major factor in the 
amount of oil consumed.” 

Maximum fuel oil savings depend 
on correct size of the combustion 
chamber, the method of construc- 
tion, and the use of lightweight 
firebrick, he explained. 

“Lightweight firebrick are able to 
accomplish fuel savings,” Mr. Mc- 
Cullough stated, “because tests have 
shown that they can be heated up 
more rapidly than heavy firebrick. 
When an oil burner operates inter- 
mittently, the firebox cools while 
it is off. When the burner starts up 
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again, the oil does not burn com- 
pletely until the firebox is hot, and 
soot is formed during this period of 
incomplete burning. The soot rep- 
resents wasted fuel and also covers 
the heating surfaces so they are 
prevented from efficiently absorb- 
ing heat. The faster heating-up 
characteristics of the lightweight 
insulating firebrick shorten the soot 
forming period from minutes to sec- 
onds. This not only saves fuel but 
reduces the necessity of frequent 
removal of soot from the heating 
system. 

“The lighter the firebrick, the 
greater the fuel savings accom- 
plished,” Mr. McCullough said. 

He outlined the following pro- 
gram as a means of conserving oil: 

1) An appreciable amount of fuel 
oil could be saved if, when a new 
oil burner is being installed, the 
owner would make certain that the 
combustion chamber is of a size and 
design to give maximum efficiency, 
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and that it is lined with lightweig 
firebrick. 

2) An even greater saving could 
be accomplished by a genera! moc 
ernization program = substituting 
lightweight firebrick for heavy fi 
brick now in use. 

3) Replace fireboxes which hav 
deteriorated with new fireboxes 
proper design and made o! 
proper materials. 


ACOUSTICAL RESEARCHER 
NAMED DIRECTOR 

Dr. Haldon A. Leedy, chairma: 
physics research at Armour Re 
search Foundation of Illinois Inst 
tute of Technology, has been namee 
acting director of the foundatio! 
He has engaged in various fields © 
acoustical research—noise reduc! 
of industrial devices, study of no 
produced by water flow throws 
pipes and valves, noise and vib! 
tion study for the Chicago subwa! 
and a noise survey for that cit) 
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GH PRESSURE HOT WATER 


What It Is and What Its Uses Are 


y.R. KELL, chief mechanical engineer to Dr. Oscar Faber, 
onsulting engineer, London, England, describes the 
Yundamentals of using high pressure hot water for process 
equirements and space heating, and the reasons for 
mploying HPHW systems. Further articles will consider 
piping layout, boiler installation, and general design 
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] N THE YEAR 1831, a British inventor 


mamed Angier March Perkins was 
ranted a patent for a high pres- 
ire hot water system. 
It was—at the time—revolution- 
and was an immediate success 
because it used pipes of small di- 
meter, had a small water content, 
rapid heating up rate, and a brisk 
‘culation. It consisted of a closed 
stem of 7%, in, bore hydraulic pip- 
about one-sixth of which was 
wound in a coil in the furnace, and 
e-sixths of which formed the 
meating surface running “uphill and 
wndale” through the rooms to be 
veated. The joints were made with 
ight and left hand threaded cou- 
lings. At the top was an expansion 
essel, partly filled with air but 
ealed at the top. Frequently, two 
r more coils were intertwined in 
boiler, each serving separate 
‘tions of the building. 
Fig. 1 shows the system diagram- 
natically. It commonly worked at 
po) F at the furnace, equivalent to 
120 lb per sq in., but we are told 
Nat temperatures frequently rose 
igher—sometimes to 550 F, equal 
& pressure of over 1000 lb. 
The system was extensively used 
n churches, chapels, museums, li- 
raries, country houses, offices, and 
arge and small buildings of all 
inds, and may, indeed, still be 
und at work here and there in 
inexpected places. 
Low pressure apparatus with or 
without circulating pumps has, of 


S. 







course, now largely superseded this 
system for the kinds of buildings 
which it served. But it is interest- 
ing to reflect on the fact that this 
invention was just about 100 years 
old when its offspring came into 
the world in the form of the mod- 
ern high pressure hot water system 

In the early 1930's, the kind of 
high pressure hot water system to 


be described in these articles wa 
first introduced into Great Brital 
from Europe Names uch i 
Caliquar, Kranz, and Sulzer were 
first associated with these develop 
ments 

It arrived at a time of conside! 
able industrial expansion, particu 
larly in the motor trade Many 
arge and important installations 
were erected using high pressure 
hot water for the hea 
ries, for supplying heat for enamel- 
ing and drying tunnels, and fo! 
other process work 

By the time the 1939 war broke 
out, and a vast expansion of factory 
building took place, the system was 
fairly widely known and under 
stood, and it was adopted as a 
method of heating on a large scale 


Fig. 1—The Perkins system, patented in 1831. was a forerunner of the modern 
high pressure hot water system. It consisted of a closed piping system, about 
one-sixth of which was wound in a coil in the furnace and five-sixths of which 


formed the heat emitting surfaces 
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Fig. 2—The modern high pressure 


water system (HPHW) uses water 


under an elevated pressure so that the temperature may be raised above the 


normal boiling point. 


Systems as large as 200 million 
Btu and as small as three million 
have been installed in such build- 
ings as aircraft factories, ordnance 
depots, and large scale industrial 
estates, sometimes covering in one 
site many hundreds of acres 

The modern high pressure hot 
water system, or “HPHW” as we will 
refer to it, uses water under an 
elevated pressure so that the tem- 
perature may be raised above the 




















normal boiling point. The system 
is shown by the diagram in Fig. 2 

The boiler may be an ordinary 
steam boiler. The water below the 
steam surface is circulated through 
the system by pump 

The temperature of operation is 
commonly 300 to 350 F, being de- 
termined by the pressure chosen 
The return may come back with a 
100 F drop; thus, each pound of 
water circulated will carry as much 


as 100 Btu when thi 
The water of expansi 
modated in the steam 
boiler; though other 
ers using a separate dr 
quently used, in whi 
drum takes up the ex; 
No steam is drawn 
tem normally, so tha 
make-up required is 
leakage and blowing 
valves, etc. This mak: 
plied by ordinary boile: 
It will be seen that 
ture of operation of 
may be varied to suit 
and other considerati: 
ited only by the safety 
of the boiler 
There are other meth 
taining pressure in the 
the example shown 
steam creating the pre 
erated as the boiler is { 
temperature and pre 
gether. This is the 


Fig. 3—High pressure hot water 
used for various process requireny 
as well as space heating. This 

diagram of a combined heating 

process system 
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Fig. 4—District heating system using high pressure 


rrangement. Designs have been 
broduced, however, in which pres- 
ure is maintained by air from a 
ompressor, acting in a separate 
jlosed vessel connected by pipe to 
ihe system. The boiler is then com- 
letely filled with water, and runs 
t constant pressure, but again 
ith the facility for variation in 
emperature. 

A further scheme has no expan- 
ion vessel of any kind, but a con- 
inuously running feed pump hold- 
g the required static pressure. In 
nis case the water of expansion is 
led off through a loaded relief 
alve into an external feed tank, to 
e later fed back by the feed pump 


ses for HPHW 


HPHW can do such industrial 
eating jobs as heating the factory, 
0 water supply, cooking, and 
rocess work. A combined heating 
hd process system is shown in 
g. 3. 
For heating, use can be made of 
nit heaters, plenum batteries, con- 
eclors, and flat plate metal radiant 
els. Low pressure hot water sys- 
ms can be served by means of 
Orifiers (heat exchangers) 
Hot water supply for taps is pro- 
ded by means of water-to-water 
lorifiers 
Steam for cooking and other low 
fssure duties may be obtained 
om steaming calorifiers with 
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HPHW passing through the coils 

Process requirements may be 
served by HPHW in such equipment 
as dye vats, plating shop hot acid 
and washing baths, boiling vessels 
evaporators, and the like. Enamel 
drying tunnels and drying kilns of 
all types have been developed with 
HPHW supplying the heat. Vul- 
canizing, plastic, plywood and ve 
neering presses and platens can 
Similarly be adapted or designed 
for use with HPHW. In all cases of 
process service, this system has the 
advantage of uniform and rapid 
heating, with the facility for tem 
perature variation by simple hand 
valve regulation of the water vol- 
ume flowing or by mixing bypass 

Any one or all of these duties 
may be served from one set of 
mains connected to a central boiler 
house. The boilers may serve one 
building or any number of separate 
detached buildings, with mains run 
overhead or in pipe trenches or 
tunnels. 

There is no technical limit to the 
size of installation possible or to the 
distances which can be covered 
The limits are generally economic 
as at some point pumping costs and 
main losses will begin to outweigh 
the cost of duplicating the boiler 
plant. 

Variations in site level are unim- 
portant, provided parts of the sys 


tem are not elevated to such an 
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hot water 


extent that ebullition 
through the lowering 
If considerable difference 
are met with, it may be 
to site the boiler house on 
est ground so that the 


system is under a 


1 the boilers 


of the steam case, whe 

convenience of condensates 
the lowest point is generally 
able for the heating station 

For the same reason 
buildings cannot 
HPHW unless one of 
designs is followed 
sure is maintained 

if temperature, or 
heat exchangers 

Back pressure or pass-out 


from an electric generating plan 
may be advantageously used in con 
junction with HPHW through heat 


exchangers. In this scheme 


steam circuit is confined to the heat 


station, frequently allowing the u 
of lower exhaust pressures 
Since the motive powe! 
lation of the water is 
of the pressure of the 
plied, the waste heat 
HPHW be conveyed ove! 
able distances—as, fo! 
a district heating system 
Many of the _ district 
plants installed in Russia and Ge! 
many prior to the war adopted t 
method The Russian 


1 \WRRARMIY 


CAN 
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WAS 











Fig. 5—-Comparative pipe sizes for high pressure hot water and steam. Curve 1, 
condensate returns (for steam). Curve 2, high pressure hot water at 100 F drop 
or steam at 150 psi. Curve 3, steam at 100 psi. Curve 4, steam at 50 psi. Curve 
5, hot water at 30 F drop. Assumed pressure drops are 0.1 in per ft run for 
water, and | lb per 100 ft run for steam 


commonly work at a flow tempera- 
ture of 240 F, with a return of 160 
F, using back pressure steam, and 
with peak heating direct from the 
boilers from 240 to 275 F for use in 
cold weather. The arrangement of 
this type of system is shown dia- 
grammatically in Fig. 4. The Ger- 
man examples have in some cases 
included a heat accumulator to bal- 
ance out the power and heating 
loads. 


What Are HPHW’s Advantages? 
What are the advantages of 
HPHW? It is a controversial issue, 
and already one paper has been 
presented to the British Institution 
of Heating and Ventilating Engi- 
neers, when the pros and cons were 
vigorously debated. The main ad- 
vantages claimed by advocates of 
HPHW were economy of fuel, facil- 
ity for adjustment of temperature 
to suit varying weather conditions, 
freedom of location and level of 
piping, absence of return line cor- 
rosion, and saving of feed water 
The economy of fuel is said to 
arise from the absence of flash 
steam from trap discharges, ab- 
sence of vapor losses at the hot 
well, and from the numerous other 
steam escape points over a large 
system, and absence of blowdown 
loss. It is easy to show that if 
steam is discharged from a trap at, 
say, 50 lb gage pressure, it retains 
in the water of condensation 267 
Btu per lb. If this is passed into a 
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condensate return line, some of the 
heat may be recovered if the piping 
runs through a building to be 
heated, but it is frequently mostly 
lost. On arrival at the hot well, 
even if it has cooled to the boiling 
point, 212 F, it still is suffered to 
drop to some lower temperature, 
such as about 180 F, before it can 
be fed into boilers. Thus, there is 
overall a loss between 267 Btu and 
148 Btu contained in the water at 
180 F which represents something 
over 10 percent of the initial heat 
in the steam at 50 lb (above 180 F) 
This is given only by way of ex- 
ample; at higher pressures, the 


High pressure hot water circulating pumps in a typical installation 





steam loss is greater. EF; 
well aware of this fact 

various means to ove! 
losses, such as by mak 
low pressure apparatus 

sible, cooling legs, cond: 
omizers, etc. 

Bearing in mind als 
potential economies po 
HPHW, it can be seen th 
tial fuel savings are pos 
al examples have be: 
where conversions have 
to HPHW showing savi 
costs as high as 25 pe: 
allowing for the power: 
in the circulating pump 

Temperature variati 
weather conditions can | 
with HPHW to a consid 
tent. The water flow at 
can be varied from maxi 
ration temperature, dov 
thing desired—either 
the boiler pressure and t¢ 
to vary, or by mixing 
with the flow and keepin 
temperature constant I 
method would be necessa 
ess requirements are ser\ 
separate set of mains ca! 
stant temperature wate! 
cility for adjustment of v 
perature to suit weather a 
a lower night heating 
mean a considerable savi 
particularly if the control 
thermostatically 

The next point menti 
vor of HPHW was free 
which piping could be ru 
less of levels. This applies 
ly on a large and compli 
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tory site where numerous roads, 
rail tracks, ete., have to be crossed, 
and where piping has to be run 
e of overhead through sheds, or under- 
round through ducts, sometimes 
on a sloping site, and so on. The 
HPHW system has no whims or 
fancies as to where or how pipes 
are run, SO long as they are left 
free to expand or contract, and so 
long as provision is made for re- 
ted moval of air at high points, and 
ade Mecollection of mud or dirt at low 
points. 
tte Corrosion of return lines is an old 
med [problem on which a good deal of 
research has been and is being car- 
ried out, and there is no need to 
nlarge on it here. The HPHW sys- 
tem has, of course, no such prob- 
lem. since the same water is circu- 
jated ‘round and ‘round, and once it 
has exhausted the potency of its 
initial corrosive agents, if any, it 
eases to have any appreciable 
hemical action. This statement 
hould be qualified by pointing out 
tter Mgthat certain precautions are neces- 
roc- sary to achieve this desirable aim, 
which will be referred to later. 
The last point mentioned in favor 
fa- f HPHW was in connection with 
em- he saving of feed water. The feed 
water necessary for a HPHW system 
s generally of the order of 1 per- 
‘uel ent or less of the hourly equivalent 
ted Mgevaporation. It is only because some 
f the steam is sometimes used for 
ot blowing that any make-up at 
vit} nll is required, apart from chance 
rd- eakage or blowing from safety 
alves. The smaller quantity of feed 
neans less cost of treatment, and 
ess sludge or scale in the boiler 





















Jisadvantages of HPHW 


One disadvantage of HPHW is the 
arge water content. This has three 
onsequences: (1) The system takes 
onger to heat up initially. (2) It 
es longer to cool down when a 
epair or alteration has to be made, 
da good deal of water has to be 
lischarged. (3) The water content, 
{f allowed to escape through a 
break, being above atmospheric 
oiling point, partly flashes into 
fam, giving it a powerful dis- 
ptive effect. It is only fair to say 
nat such occurrences are rare, and 
ew serious accidents have been re- 
ported. 

Another disadvantage is that a 
HPHW piping system cannot be 
dded to with impunity. A new cir- 
ult, added without due regard to 








Unit heater, showing the high pressure hot water connections 


the balance of the system as a 
whole, may lead to short circuiting 
in one part and a deficiency of heat 
in another. 

One last point against HPHW 
may be mentioned. It is that some 
of the earlier systems suffered 
through lack of attention to feed- 
water treatment, and the free use 
of steam taken from the boiler 
drum. This led to deposits and en- 
crustations occurring throughout 
the system, causing stoppages in 
heating elements; seizing up of 
valves, etc. With proper design, 
these troubles should not arise 


Equipment Required 

Fig. 5 shows the relationship in 
the matter of pipe sizes, taking 
steam at various pressures and 
HPHW at a 100 F drop. Certain 
assumptions as to pressure drops 
have been postulated in line with 
an average case. It will be seen 
that HPHW is on a par with steam 
at 150 psi, whereas at lower steam 
pressures, HPHW sizes are less. 

With HPHW, two pipes of equal 
size are required as against one for 
steam plus a smaller condensate 
line. On the other hand, a steam 
system calls for traps, drip points, 
condensate return units, reducing 
valves, and other appurtenances 

In the boiler house, the boiler 
feed pumps and hot well necessary 
for a steam system are replaced, in 
the case of HPHW, with a smaller 
feed tank and pump for make-up 
water only, but in addition, circu- 
lating pumps must be included. 
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The heat emitting surfaces wiu 
probably not differ much between 
the two types of systems. 

It is impossible to make a true 
comparison in the face of so many 
variables without taking out costs 
both ways on an actual case 


OIL SAVINGS PAY 
FOR MAINTENANCE 


Thousands of gallons of fuel oil 
can be saved each week by properly 
adjusting burners in heating sys- 
tems, according to preliminary re- 
sults of a continuing survey which 
were disclosed last month by the 
Socony-Vacuum Oil Co., Inc 

Proper burner adjustments, “re- 
quiring only about an hour’s work 
by experienced burner maintenance 
men, may save fuel oil users as 
much as 25 percent in extreme cases 
on their annual bills,” the survey 
indicates. These savings would more 
than offset the cost of the adjust- 
ments in practically all instances 

Company officials emphasized 
that their conclusions were based 
only on burner adjustments, where- 
as still greater savings in fuel oil 
could be obtained in many cases 
with changes in combustion cham- 
bers and burner nozzles and instal- 
lation of draft regulators and baffles 

Although not included in the sur- 
vey, a specific case cited was that 
of a school in upper New York state 
which used 12,740 gal of fuel oil 
last year. Major changes this year, 
which cost about $400, resulted in 
a 50 percent saving in fuel oil 
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Informal comment on 
heating, piping, and air 
conditioning matters is 
given in this regular fea- 
ture by Samuel R. Lewis. 
consulting mechanical en- 
gineer, member HPAC’s 
board of consulting and 
contributing editors 
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‘Lessons of 194.8’ Noled 


for Reference in Future 


The importance of leaving room for expansion of 4), 
industrial plant boiler installation is indicated by a 20 \o, 
old job that must now be expanded. . . . How to hanll, 


cafeteria ventilation and heating is another “lesson” noted 
here for the benefit of the author as well as his readers 


I, SEEMS expedient to record some 
“lessons of 1948,” partly because by 
writing them I may not forget them 
but principally because they might 
help a friend. 

Twenty years ago I designed a 
150 psi heating system for a large 
industrial plant. The three water 
tube, stoker fired boilers were sup- 
posed to be the ultimate in capac- 
ity. It was expedient to face them 
eastward, close to the coal-deliver- 
ing railway. The chimney was cen- 
tered on the middle boiler and west 
of the boilers, as seemed economical 
for the breeching. 

There was a large reserve coal 
storage bunker with mechanical 
conveyors adjoining the boilers on 
the south. The engine room—with 
water treating equipment, feed- 
water heater, pumps, compressors, 
etc.—was north of the boilers. Thus, 
the boilers were very effectively cir- 
cumscribed. 

Now the industry has grown. 
Acres of new warehouses and shops 
must be built, and some of them 
must occupy the coal bunker area 
and even will hedge in the chimney. 
The steam demand is doubled. 
There is no place in the boiler house 
for any more boilers. We do not 
own the main line railway, so we 
cannot go east. 

I might—at no particular addi- 
tional cost 20 years ago—have left 
at least the north end of that rather 
nice boiler plant open for future 
expansion. I could have located the 
feedwater equipment westward be- 
hind the boilers north and south of 
the chimney, so that now we might 
add two or three larger boilers to 


the north, and might 
definitely in that direct 
To move the engine ro 
give clearance for new b 
still maintaining servi 
expensive. Probably the 
be an entirely new boiler 
different location 
Please, may I rememb« 
future to leave an expa 
somewhere? 


Ventilating an 
Employees’ Cafeteria 


Another manufacturi 
colossal size has an 
cafeteria. (I didn’t desig 
room is about 16 ft hi 
end there is an open kit 
gas range, steam tables 
urns. There are no wW 
dishwashing annex ab 
square adjoins the ma 
Above the dishwashing 
mezzanine floor, there 
ventilating supply fan v 
and steam coils, and it 
about 4 cfm of air pe! 
cafeteria floor area 

A duct from this machi 
ers air into the cafeter! 
four diffusers in the hi 
An exhaust fan removes 
the cafeteria through th: 
one end of the room, a 
through the ceiling of 
washing annex, close tot 
open door into it from th¢ 
There is a recirculation 
leading from grilles clos 
cafeteria floor back to ! 
ply machine 

There is a cross-connt 
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this return air duct and the 
inlet to the exhaust fan. 
Dampers are provided in the fol- 


tweel 


lowing ducts: 

| a) Outside air intake to the sup- 
ply unl 
. b) Recirculation air intake to the 
supply unit. 

e c) Air intake from the adjacent 
heated warehouse to the supply 
init 
d) Openings near the cafeteria 
iling to the heated warehouse 
e) Connection from the cafeteria 
recirculation duct to the exhaust 
f) Connection from the cafeteria 
eiling above the heated equipment 
to the exhaust fan. 

o) Outlet from the exhaust fan. 
Dampers (a), (b), (c), and (d) 
each are in two halves, alleged to 
nermit use of half of each kind of 
air as persuaded by a set of pneu- 
matic three-way switches mounted 
na gage board. Dampers (e) and 
are to respond to still more 
switches. There is a room thermo- 
stat acting as pilot to a thermostat 
in the discharge duct from the sup- 
nly unit and ultimately opening 
and closing a valve on the steam 
supply to the heating coil on the 
There are vacuum traps to 
drain the steam supply main and 
heating coil. Compressed air 
mes from the plant compressors 


The Cafeteria 

Is Too Hot 

The cafeteria is too hot. The fans 
are operated and looked after by 

gentleman who washes the 

dishes. The ventilating system is 
nly about four years old, but I 
found the following things wrong: 
There is no compressed air to 
work the thermostats and dampers, 
since the air lines are full of oil. 
The heating coil is leaking, prob- 
ably from copper tubes split by 
rost 
The steam pressure on the coil is 
psi due to a defective pressure 
reducing valve. 

The vacuum traps are open, due 
‘o thermostatic bellows ruptured by 
high temperature and steam pres- 


sure 


The recirculation duct is open 
doth to the exhaust fan and the 
‘upply fan, who thus are competing 
‘or the super hot air at the cafe- 
erla ceiling. 


The dishwashing gentleman is 
delighted, being in the strong draft 
coming into his annex at 6 ft door 
level on its short cut to the exhaust 
fan. He is by nature a warmblooded 
soul, anyway 

The air delivered into the cafe 
teria by the supply fan when taken 
from outdoors (as it may be upon 
the rare occasion when the right 
Switches are manipulated and if 
compressed air is available) flows 
across the ceiling to the exhaust 
fan intake and never does get down 
to the level of the good souls who 
ingest their sandwiches and coffee 
Incidentally, the heating of this 
cafeteria is no problem in cold 
weather, because it has a wonder- 
ful radiant floor—this being the 
concrete slab above the main plant 
steam pipe tunnel 


How to Correct 

the Ventilation 

Of course the following immedi- 
ate prescriptions, pending a refrig- 
erated air conditioning system, are 
obvious: 

Simplify the controls by eliminat- 
ing the unwise and too complicated 
50 percent switches and dampers 

Cut out the competition between 
recirculation and outboard exhaust 
by removing the duct. 

Eliminate the useless and objec- 
tional mix-up with the air from the 
heated warehouse 

Install a hood or suspended wal! 
from the ceiling down to about 7 ft 
above the floor over the cooking 
and hot plate area in the cafeteria, 
so that the entering air must flow 
down under this hood on its way to 
the exhaust fan. 


Cut out the short circuit of air to 
the dishwasher annex doorway and 
take some exhaust from the dish- 
washer annex at a point remote 
from this doorway and directly 
above the washer, so as to catch the 
vapor. 

Repair the heating coil and the 
vacuum traps, adjust the steam 
pressure to not over 5 psi, and in- 
Stall a safety valve with a whistle 
on it so as to tell the management 
to protect the traps in the future 

Try to make the plant manage- 
ment treat this very important 
equipment, so potent in its influ- 
ence on production, as decently as 
the other production machines are 
inspected and maintained. 
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REPORT AVAILABLE ON 
HIGH VELOCITY VAPORIZERS 

Latest scientific findings on high 
velocity vaporizers are presented in 
a research report now on sale by) 
the Office of Technical Services, De 
partment of Commerce, Washing 
ton 25, D. C. The report is based on 
work done under a contract with 
the University of Illinois 

The report, by E. W. Comings 
C. H. Adams, and E. D. Shippee, de 
scribes a method of vaporizing rela 
tively high boiling or thermally un 
stable liquids into a hot gas stream 
rhe need for such a method during 
World War II resulted in a simple 
and unique type of vaporizer, the 
researchers state. “The usual com 
mercial methods for vaporizing 
such liquids would involve vacuum 
evaporation or evaporation in a 
suitable packed tower. These meth 
ods either required too large a vol- 
ume for a given capacity or tended 
to hold the thermally sensitive 
liquid at a high temperature for 
too long a time.” The simple vapo 
rizer developed found application in 
the generation of screening smokes 
and colored signal smokes 

The principles involved in the de 
velopments outlined in the report 
have peacetime applications, the 
report continues Information on 


the design factors which influence 


atomization, the drop size spectrum 
from atomizers of differing design 
the distribution of liquid droplets 
in a gas stream, the relative veloc- 
ity of drops to gas, and the actual 
energy consumed in the atomiza 
tion were found to be almost totally 
lacking at the time the develop 
ments were made.” 

The report contains two diagrams 
illustrating pressure distribution of 
a venturi type, high velocity vapo- 
rizer and the internal arrange- 
ment of a smoke pot. Copies of the 
12 page report (PB-80858; High Ve- 
locity Vaporizers) are available 
from OTS at $1.00 in either micro- 
film or photostat form 


R. A. WASSON HEADS 
FAN MANUFACTURERS 

R. A. Wasson, vice president and 
general manager of the Clarage Fan 
Co., was elected president of the 
National Association of Fan Manu- 
facturers at the NAFM's 3lst annual 
meeting, and T. J. Flanagan, presi- 
dent of the Garden City Fan Co 
was named vice president of the 
association 
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Practical Pointers on 


W ws REGARD to R. G. Vanderweil’s 
opinion on floor versus ceiling coils 
for panel heating, as expressed in 
his article in the March HPAC, I 
should like to concur to the extent 
that I feel there are advantages to 
both locations and that the choice 
between the two must be based up- 
on the particular problems peculiar 
to each specific type of structure. 

I honestly believe that Mr. 
Vanderweil has overlooked one of 
the most important advantages of 
a floor type system when he fails to 
mention the ability of an installa- 
tion of this kind to provide maxi- 
mum comfort with concrete slabs 
on grade. While it has been claimed 
that a ceiling type system will pro- 
duce a higher floor surface temper- 
ature than would be the case with 
a conventional system, it seems to 
me to be nothing more than wishful 
thinking to expect a warm ceiling 
8 to 15 ft above the floor to drive 
the dampness and coldness out of a 
4 to 6 in. thick concrete slab. 

I would also question the advis- 
ability of expecting a ceiling system 
to prevent dampness beneath heavy 
floor coverings placed on concrete 
ground slabs, or to have much of a 
drying or warming effect upon floor 
areas covered by furniture and 


"OPEN FOR DISCUSSION” 


CO YOU HAVE something to 
say about any of the articles 
published this month? An ad- 
ditional comment, or perhaps 
a question on some point? We 
follow here the custom of en- 
gineering society meetings in 
allowing a period for discus- 
sion following presentation of 
a paper. You are invited to 
contribute your views. Ad- 
dress the Editor, Heating, Pip- 
ing & Air Conditioning, 6 N. 
Michigan Ave., Chicago 2. Ill. 
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RADIANT HEATING 


other objects which completely 
Shield the floor from the heat radi- 
ating from the ceiling. 

In multistory structures, the 
placement of piping in an inter- 
mediate slab produces a combina- 
tion floor and ceiling system and 
thus in cases of this kind the loca- 
tion of the coils can usually be de- 
termined on the basis of cost and 
structural design. Where the inter- 
mediate sections are of frame con- 
struction it is entirely possible that 
the cost factor will swing in favor of 
a ceiling system. This may be true 
because the poor thermal charac- 
teristics of wood and air generally 
necessitate the installation of a 
greater amount of piping than 
would be required for a plaster ceil- 
ing system and they also require 
a higher operating temperature, 
which would adversely affect fuel 
costs. 

Mr. Vanderweil suggests that the 
panel output be kept within allow- 
able limits and there can, of course, 
be no objection to that point as 
stated. The problem, of course, is 
to fix the allowable limits and up 
to the present time attempts to es- 
tablish limits have resulted in a 
wide difference of opinion. Fortu- 
nately for radiant heating, practice 
has proved theory to be extremely 
conservative and it is becoming 
more and more apparent as field 
investigations are continued that 
the floor type of system is capable 
of handling, without discomfort, 
the heating requirements in all 
but the most unusual of buildings. 


Sizing Boilers for 

Radiant Heating 

I am inclined to agree with Mr. 
Vanderweil’s conclusions regarding 
the sizing of boilers for radiant 
heating systems. It is fairly well 
established that with minimum de- 
sign conditions—the conditions up- 
on which a boiler is sized—a radiant 
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heating system will requi: 
boiler capacity than a co 
installation. This appé 
logical when we consid 
radiant heated space ma 
at a few degrees lower ai! 
ature, convection losses 
air sweeping across cold 
are lower, and air stratifi 
almost totally lacking. T 
lem, however, requires n 
and research. 


One of the most controv 


points in the whole subject 


ant heating is that of control. D 
spite the stated opinion of app: 
ently capable individuals that f 


type systems in particula: 
serious control problems, 


ords of well over a thousand inst 
lations have failed to reveal 


than a negligible few cases 


usual structures where contro! dif 


culty of any kind existed 


it may be assumed by some t 
are of biased opinion, I should 


to quote a reputable and tho 
capable contractor who ha 
pleted at least 100 installat 
the floor type: 

“A lot has been written 


ing temperature control, and 


riding and under-shooting 
peratures, as well as lags 
heating-up period. 

“We have not experien 


trouble along those lines. Practica 
all our jobs are controlled witht 


’ 


| 


conventional room thern 


using a relay to start the 


and circulator at the predete! 
temperature level. A structu 


has an exceptional amount! 
facing the sun will heat u 
desired room temperatur: 
some method is used to 
glass. But this is true regal 
the method of heating, 


separate system of zoning an 


trols is used. 
“The final answer to thi 
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pinion of users. We have 


fea tearn of a single case where 
Bne owners were not most enthusi- 
tic about radiant heating. All are 
L., well satisfied that they will boost 


Sneir system until listeners are 
bored 

There are other competent indi- 
iduals whose experience is identi- 
bal to that quoted above and thus 
y believe that we are fully justified 
Hn coming to the conclusion that if 
Shousands of installations have op- 
rated in all types of buildings in all 
ctions of the country for one or 
Snore heating seasons without a 
bontrol problem of noticeable mag- 
Hitude, the occurrence of control 
Mifficulties in a few scattered in- 
Ktances must be the result of some 
Mesign, installation, or operation 
aults which can be corrected and 
hus should not be used as an index 
) determine the temperature con- 
Srol characteristics of a properly 
fesigned, installed, and operated 
adiant heating system. 





















uggested Procedures 

for Venting 

Mr. Vanderweil has touched on a 
ery important point when he 
rings up the question of venting. 
xperience has developed a few sug- 
meested procedures, some of which 
ay provide information in addi- 
on to that given in his article. 
Dne contractor has told me that he 
akes a practice of filling the sys- 
m through one main only, thereby 
iinimizing the danger of pocketing 
ir in the coils or grids which may 
happen if both mains are filled at 
1@ Same time. Another engineer- 
ontractor brings a separate return 
ne from each coil or grid back to 
manifold in the boiler room. The 
turns are, of course, valved at 
us point and by filling one coil or 
rid at a time the removal of air 
id dirt has proved to be relatively 
mple. 

Both of these practices are more 
pplicable to one-level installations 
an to systems having the boiler 
t a lower level. In multistory 
ildings or in systems having the 
oiler on a different level, Mr. Van- 
erweil’s suggestion of creating a 
igh point has proved workable. 
ome installations are merely pro- 
ided with pitched mains with vents 
t high points, while in other cases 
Sers have been extended a foot or 
hore above the level of the coil 





piping and equipped with vents at 
the top. The use of an air elimina- 
tor on the supply main in the boiler 
room is always considered good 
practice since, as Mr. Vanderweil 
stated, air is released in the boiler 
during the heating operation. 

There is also a rather ingenious 
valve on the market which is de- 
signed for use as both a balancing 
and a venting unit to be installed 
with each coil. A number of instal- 
lations are equipped with these 
valves and to the best of my knowl- 
edge they have proved highly satis- 
factory.—PauL S. ParK, manager, 
engineering service dept., A. M. 
Byers Co., Pittsburgh. 


NATURAL GAS RESERVES 
ESTIMATED HIGHER 


Proved natural gas reserves in the 
United States on December 31, 1947 
were 165.93 trillion cubic feet and 
proved liquid hydrocarbon reserves 
were 24,741,660,000 barrels, it was 
estimated last month in a joint re- 
port of the committee on reserves 
of the American Gas Association 
and the American Petroleum Insti- 
tute. On December 31, 1946, proved 
reserves of natural gas were 160.6 
trillion cubic feet and total liquid 
hydrocarbon reserves were 24,036.- 
779,000 barrels. 


FAST WORLD 
THESE DAYS 

It’s a fast world these days. Ina 
paper on Passenger Service Re 
quirements for North Atlantic Oper 
ations, by J. W. Schwab of Trans- 
Canada Air Lines, published in the 
journal of the Engineering Institute 
of Canada, the author said that 
with the use of jets and the resul! 
ing increase in speed “it is doubtfu 
if trans-Atlantic flights will be of 
sufficient duration to warrant 
berths” for sleeping accommoda- 
tions. 


APPOINTED TO 
STANDARDS COUNCIL 

Rowland Tompkins of Rowland 
Tompkins and Son, New York City, 
has been appointed a member of 
the standards council of the Ameri- 
can Standards Association by the 
Heating, Piping, and Air Condition- 
ing Contractors National Associa- 
tion, Vice-Admiral George F. Hus- 
sey, Jr. USN (Ret.), secretary of 
the ASA, has announced. Mr. 
Tompkins has had experience in 
the technical work on standards 
through his membership on the 
sectional committees on pipe flang- 
es and fittings, and on unification 
of rules for the dimensioning of 
furnaces for burning solid fuel 





The building industry has car- 
ried out an unprecedented vol- 
ume of maintenance and repair 
work in addition to producing 
new housing at a near-record 
rate, Melvin H. Baker, chairman 
of the Construction Industry In- 
formation Committee, reported 
last month. 

“Considerably more than half 
as much was spent on mainte- 
nance and repair as on all new 
construction in 1947,” Mr. Baker 
said. “The Department of Com- 
merce’s latest estimate of main- 
tenance and repair value for 1947 
is $7 billion, compared to $12.8 
billion for total new construc- 
tion. This repair and mainte- 
nance activity broke all records. 
The prewar peak year was 1941, 
with a volume of $3.9 billion. In 
1946, the volume was $5.6 billion. 





Unprecedented Volume of 
Repair and Maintenance 


“This means that the country 
was catching up on deferred re- 
pair needs at an abnormally high 
rate at the same time that great 
demand was being placed on the 
industry for new homes to meet 
the shortage. The extent to 
which existing buildings were 
improved is demonstrated by the 
huge expenditures for repair and 
maintenance. 

“The Commerce department’s 
forecast of $8 billion for repair 
and maintenance in 1948, to- 
gether with its estimate of an 18 
percent rise in the volume of new 
construction, will mean a further 
improvement in the _ existing 
housing supply and will require 
that another new record be at- 
tained in the output of building 
materials during 1948.” 
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How Can We Simplify 


Operation and Maintenance’ 


Is A QUESTION published in the 
February issue of HPAC, “J.W.” 
asked for suggestions to promote 
ease of maintenance and operation 
of air conditioning and ventilating 
systems. He said: 

“We want to make the air condi- 
tioning and ventilating equipment 
installed in our buildings as acces- 
sible as possible in order to simplify 
its operation and maintenance with 
the idea of achieving better and 
more efficient results. 

“One thing we have done is to 
install full-size sheet metal doors 
in the duct work to allow easy ac- 
cess to filter banks, etc., and these 
have proved a great help to the 
operating men. 

“I'd be interested in any other 
practical ideas on how to arrange 
and install ventilation and air con- 
ditioning systems to promote ease 
of maintenance and operation.” 

Whoever has once experienced a 
breakdown of an air conditioning 
plant for reasons which seem to be 
trifling will certainly approve of 
“J.W.”’s intention to do the possi- 
ble to facilitate maintenance and 
operation by well-planned means. 

Sheet metal doors in the duct 
work should be applied not only to 


QUESTION OF THE MONTH 


YOU ARE invited to submit a 
heating, piping, or air condi- 
tioning question for publica- 
tion here. You are also invited 
to submit answers to previous- 
ly-published questions from 
others. Those published are 
paid for at regular rates. Ad- 
dress the Editor, Heating, Pip- 
ing & Air Conditioning, 6 N. 
Michigan Ave., Chicago 2, Ill. 


WHAT INCREASE IN BUSINESS 
RESULTS FROM AIR CONDITIONING? 


You are invited to comment on the following question from 
Suitable comment on this matter will be published, and paid 


Chicago 2. 





regular rates (with additional payment for sketches). 
Editor, Heating, Piping & Air Conditioning, 6 N. Michigan 


Adar 


“Here’s a question that probably can’t be answered but I'd be 
ested in any pertinent comment on the matter that readers of HPA‘ 
might be willing to make. I realize that there is little specifi 


TDA 


available, but good guesses by informed persons would be of i 
to me and, I am sure, to many others. 
“This is my question: What percentage increases in busines 
be expected in a store, a restaurant, and a hotel dining room du 
the installation of a good summer air conditioning system IK 


give access to filters, heaters, etc.., 
but also to facilitate cleaning of 
the ducts, which will mostly be 
necessary in bends. The centrifugal 
fan acts as a separator, and a 
cleaning door on its casing should 
therefore be standard design. 

Dampers should be easily accessi- 
ble, not only for cleaning but for 
checking and _ rearranging’ the 
blades. I find it most useful to have 
all small dampers arranged in such 
a way that they can either be pulled 
out like drawers or swung out like 
hinged doors. Large size dampers 
require operating doors on both 
sides. 


If dust reaches the heating sur- 
face, this might cause trouble by 
decomposition and _ disagreeable 
odor. If the heating surface con- 
sists of many banks, doors on both 
ends do not give complete satisfac- 
tion. In general, not more than two 
rows can be reached from each side 
with special tools. I therefore like 
to subdivide any multibank heater 
in units of four banks separated by 
wide casings with operating doors. 
This helps not only cleaning, but 
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proves very useful in pipin 
age. If such leakage occurs it 
not always be possible to repai 
heater without much dela) 
answer is to have individua 
valves on each bank in ord 
isolate any leaking bank wit 
interrupting the normal worki 
the plant. 

When the air is heated 
considerable range, the insidé 
sure is lowest where the coldest 
enters and higher toward t 
outlet. Thus condensate tend 
accumulate in banks with lowe! 
side pressure, which even mig 
become flooded and inefficient 
difficulty is overcome by arrangin: 
individual traps on each Dans 
These traps should be assemble¢ 3 
a battery where they can easi) 
supervised. 

Look out that the whee! | 
fan can be removed without ¢ 
mantling heavy duct work. II ! 
wheel has to be removed toward \ 
suction side, an accessible 
should be arranged there, wie 
might mostly be a mixing chamoe 
with connections for fresh and 

















2. 


g 


irculated air. In this case the au- 
- dampers form part of the 
r and thus are easily acces- 


omatl 
hambe 


pible. 
when air conditions are con- 


rolled by means of dry and wet 
bulb thermostats, the maintenance 
of the wet bulb equipment cannot 
ne facilitated too much. Sleeves 
sust be replaced in time, and water 
Bnust always run without excess. 
Tsttach the whole—bulbs and water 
box—to a hinged door which swings 
ytward and run the overflowing 
water to a funnel which is well 


~- 


visible, and no trouble will occur in 
this respect. 

After everything possible has been 
done to ensure that the system 
works in the predetermined way, an 
air conditioning plant will still not 
satisfy everybody concerned. If for 
instance it serves a store, there are 
males and females, busy employees 
and complacent customers. Each 
group reacts differently to given air 
conditions. The manager wishes to 
oblige without complaints being 
much discussed. He will therefore 
prefer to have dampers and deflec- 


tors in easy reach instead of argu- 
ing whether conditions are 100 
percent comfortable or not. Zoning 
alone will not do. It is only human 
that sometimes doing things in a 
different way from what the re- 
sponsible planner has suggested 
gives satisfaction though it might 
be wrong. For this reason I reluc- 
tantly recommend numerous means 
of control in the conditioned rooms 
to be handled by anybody. I know 
that this method is anything but 
ideal. But are we?—M. H., consult- 
ing engineer. 





| NEW BOOKS & REPORTS 





xplains Fundamentals of Many 
ypes of Controls and Systems 


The basic principles of control and the construction 
and operation of liquid level, pressure, temperature, 
peed, and humidity indicators and controllers are ex- 
plained in a practical manual, Instrument and Control 
fanual for Operating Engineers, by E. W. F. Feller, 
pperating engineer and formerly assistant chief oper- 
nator, Safe Harbor Water Power Corp. 

After the individual units that go to make up a com- 
plete control system are described, they are connected 
ogether to show how the operation of one unit affects 
another. A good deal of attention has been given to the 
pperating fundamentals of the various primary elements 
o give the reader a clear understanding of the physical 
haracteristics. In addition to the various elements and 
ontrol systems as indicated in the foregoing, the author 
iscusses emergency instruments, feedwater control, 
hand valves and piping, and traps and condensate 
ystems. 











Containing 426 X pages, this well illustrated text is 
published by McGraw-Hill Book Co., Inc., 330 W. 42nd 
t.. New York 18, N. Y., and is priced at $6.00. 


Develops Slide Rule 
alculator for Fluid Flow 


A new slide rule for piping engineers and others con- 
erned with industrial piping systems is, in effect, a 
locity and pressure drop calculator. It is designed to 
bive two kinds of answers to fluid flow problems; a quick 
stimate based upon a pipe friction factor of 0.006, and 
en accurate solution, derived from the estimate, by 
ipplying a correction factor to the straight pipe losses. 
One part of the rule is devoted to liquids and another 
0 gaseous fluids. The friction factor correction chart 
ind the slide giving fitting and valve losses are common 
0 both types of fluids. Due to compressibility effect, the 
alculator will not give accurate solutions for gaseous 
tuids where the pressure drop exceeds 10 to 15 percent 
{ the initial pressure. 

The slide rule may be obtained for 50 cents from Tube 
purns, Inc., 224 E. Broadway, Louisville 1, Kentucky. 
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Finds Only Negligible Health 
Hazards in Arc Welding Steel Ships 


Hazards to the health of arc welders engaged in steel 
ship construction were found to be virtually negligible 
when adequate ventilation is provided to control the 
toxic fumes released, according to the report of a study, 
initiated in 1943, and made by the industrial hygiene 
division, U. S. Public Health Service in cooperation with 
the U. S. Maritime Commission and the Navy. 

The study, which was made because of the increasing 
complaints of respiratory illness from shipyard workers, 
included both environmental and medical surveys 
Analyses were made of the fumes and gases contaminat- 
ing the air of work places in seven Atlantic, Pacific, and 
Gulf Coast areas. Some 1767 samples of iron and the 
total fumes were taken, 278 samples for zinc, 25 for lead, 
and 2019 for the oxides of nitrogen. In general, the 
concentrations of welding fumes and gases observed 
were relatively low. Some type of control ventilation 
was available at all the shipyards studied, and though 
the ventilation was of varying effectiveness, extreme 
degrees of atmospheric contamination were infrequent. 

During the medical survey, 4650 persons were exam- 
ined. Some 70 percent of these were shipyard arc weld- 
ers working with coated electrodes on bare or galvanized 
steel. Only a few significant clinical symptoms which 
might be related to occupational exposures were ob- 
served. Among these were a respiratory symptom com- 
plex, arc welder’s siderosis, lowered blood pressure, and 
welding burns. Detailed studies failed to reveal any 
marked blood abnormalities among the welders. There 
was no indication that welding fumes, under the condi- 
tions observed, predisposed workers to pulmonary tuber- 
culosis, and gastrointestinal symptoms were infrequent 

Single copies of the report, Health of Arc Welders in 
Steel Ship Construction—Public Health Bulletin No. 298, 
may be obtained from the U. S. Public Health Service, 
Washington 25, D. C. Additional copies may be pur- 
chased from the Superintendent of Documents, Govern- 
ment Printing Office, Washington 25, D. C., for 55 cents 
each. 
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DATA. SHEET 


Simplified Procedure for 


SPECIFICATION WRITING 


yf 


Io MEET A number of requests from readers for more 

information about the method described in George W. 
: Campbell’s article, A Simplified Procedure for Specifica- 
* sion Writing, in the April 1946 HPAC, it was decided to 


> run as a supplement to this article a series of specifica- 
© tion cards which are used by the firm of Urdahl and 


| pveretts, consulting engineers. 
Several of the cards have been published (and details 
in the June 1947-March 1948 
issues inclusive, more appear this month, and others will 
| follow. These specifications are not to be construed as 
recommendations to other consultants but to illustrate 
this card file. 

Assume that we have designed a direct fired air condi- 
tioning system. We would go to the files and remove 
card No. A. Looking under paragraph 1, we note gen- 
eral intentions, scope of work, and time of bids. These 
items should be written on a 5 x 8 in. card or paper and 
should be given the numbers noted. 


Consulting engineers and architects usually have a 


| permanent set of conditions which they use for the par- 


ticular locality in which they work, covering such items 


' as checking, definitions, delays and extensions, and ac- 


companying drawings. These are included in paragraphs 
2-31 indicated as printed matter; if we do not want to 


| use 30 paragraphs for this material we can easily change 


the number. 


Paragraph 32, work to be done by others, is another 
paragraph that will have to be written out for each job 
as every job will be different. 

We now have arrived at the part of the system that is 
a lime-saver. We go through the file and pick out all 
cards having numbers which are listed on Card No. A, 
following the title of the specification as direct fired air 
conditioning unit (1), heat exchanger (9), oil burner 
ll), ete. 

We now take the cards and number them. Paragraph 
33 of our specification wiil be given to direct fired air 
conditioning unit (Card No. 1), paragraph 34 to fuel oil 
tank (Card No. 23), etc. Should any of the cards now 
become separated, that loss will be easily detected when 
the typist starts to type them. 

After all the cards have been properly marked for the 
man ms of the particular job, we turn them over to 
“ue typist. After typing, the cards can be stapled to- 
gether and placed in the job file. 
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the plans and sreci“ications anid his requests 
° 


sible by the store 





go in vit 


a minimum of interference to the sell 
conpetent ani be famili-r vith all phases of the installation 





ac vel) 


ority 


as a good common sense knowledge of the 


' ¢ ¢ | 
wv : 4 ‘ @itod 
c | b oc c Cle Ole’ Cc 

re ca Ae “igric-r 
“4 « r4j- cr 1 ee a | 
° o> (| «© > 
~. oo © J. ” + 
1 w ml &! Ow ” - ee Loe Lo 
™ © cle s = a. ® oie ol ¢ 
7 Civt Oe ©oa t & ore we 
c C1m & 4 - ; Se riocte 
O ti DD i t. a) a] t. hh opt 
cise - ~~ a c o voredec he 
t a. @\. 4 Ge i 5 90 . 
Ol > OF Fi a 
Sia @alt & 
Os 2] mm «4 
‘ww t 
» © e] ” a 
& © cle © a . 
L & alel a 2 4 « ] 
cr ©¢ @ . ~ n 
re iS) oO rt ~<« > ¢ 
cic r * ¢ 
v ai~4 ec e -~ th 
a ant <— ‘ wm uu 
r+ 1 Ole @ eo 
- ml t 
a vo ' 
. 17] *+©@ @ tw 
] tld > x &’ & 
s tel ole re) O ~4 
al Ri oiel « ~ * 
cl ol > t o- 
c > Ole . 7? & 
” sc uci«e 
“ 6 al # a 
& 7 Bs ‘ * ¢ 
be “4 o - © 
b= | 7 e 34 
&. “iol « ’ m Ss 
1 @® "++ 
<= = & ¢ 
=] @] >. e t. 
a) >i a. 
rs - 
> £ + is 
nal r 
5 € ©: 
| ele ec 
i “re 
ws “_ "” 
c 
cies 
o] >; « M4 Fy 
nN “if 
Ez t AS « | 
c elie | ' 
rt tl © © £ 
Qi] Ol & 
ai ule | 
r-j32 Te 
rT) ° o] @] ¢ c 
le Clee ¢ | 
ele —| @Is _ 
clo Ce oe + | 
jt & ce 
cb ¢ z e ¢ 
“Tf # i ' 
| © a € >) j 
ein oie € 
~” ae } 
Lv @ic < 
oc cies } 
|~* |e + 
oy > ‘ i 
i ¢ ole c | 
als ol t+ 
. 
? ‘ tc ' 
t c ce ys 
® > oO e+ 
° > & Occ os 
© “~~+ © » r 
ae out i. ° 
= cle wk oe - o> 
i a) ~- © c ewvtiwt & 
i< ce Otte Fo E€ 
«Cc rt Cs te c 
Oo” oe eh @e f & +t 
® ¢ of « er 
1 @ © ” EB ~~ ¢ 
f‘ c&eeeck eg 
eroeLnash 
t ~~ 
Hum De © &. 
@~ FCOrnr fr & c 
c cw + 
© r < 
2d | 
a oO co a « 
© “ $ = € ¢ 
- is) 
ec 
” 
= |s 
t- -_ 








105 


ee 


> 


NWCAN LIBRARIES 


LC 


LAAs 


A NEW railroad passenger car 
carrying its own complete alternat- 
ing current-operated “weather fac- 
tory”—entirely independent of the 
locomotive for its power—soon will 
be tested on a major railroad, it was 
reported by H. H. Hanft, transpor- 
tation engineer of the Westinghouse 
Electric Corp., at the annual winter 
meeting of the American Institute 
of Electrical Engineers, held in 
Pittsburgh. Mr. Hanft said the car 
would be subjected to varying cli- 
matic conditions of summer, winter, 
mountain, desert, and northern 
plain operations, and later would 
be placed in revenue operations. 
The recently-developed unit con- 
tains its own a-c power plant and 
the necessary air conditioning and 
heating equipment to provide air 
that will be cooled and dried in 
summer, and heated in winter. On 
the car passengers will drink elec- 
trically cooled water and will read 
by flicker-free fluorescent lights. 
Power to operate all this appara- 
tus is supplied by a 30 kilovolt-am- 
per diesel driven, alternating cur- 
rent generator installed under the 
car, Mr. Hanft said. Such a self- 
contained power plant “permits 
locomotive power normally diverted 
to operate car comfort equipment 
to be applied entirely to its funda- 
mental job of traction.” Use of an 
a-c air conditioning system also 
permits reducing weight of the rail- 
road car by 3 to 5 tons, or 5 to 8 
percent, he said. In the a-c unit, 
a battery weighing only 700 lb is 
needed for emergency lighting and 
for cranking the engine; an addi- 
tional weight saving of 1800 lb 
comes from using lighter weight 
cable and conduit in the a-c car. 
Heart of the thermostat-con- 
trolled air conditioning installation 
—which has the same refrigerating 
effect as the melting of 8 to 9 tons 
of ice in the car every 24 hr—are 
the twin 5 hp hermetically sealed 
compressors carried under the car, 
Other principal components are the 
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condenser, also mounted under the 
car, thermostats, and the overhead- 
mounted evaporator “package” con- 
sisting of blowers, evaporator, and 
electric strip heaters. 

The equipment combines to fur- 
nish 2400 cfm of conditioned air, 
with two-thirds of this supply re- 
circulated from the car itself and 
one-third being make-up air from 
outside the car. 

On cool humid days, below 60 F, 
excessive moisture in the air is re- 
duced to a comfortable level by ac- 
tion of the car heating system. 
When outdoor temperature climbs 
above 60 deg, the first compressor 
is started automatically and excess 
water vapor in the car airstream 
condenses as it comes in contact 
with the cold evaporator surface, 
and thus is removed from the car. 

On days when the humidity is 
unusually high and it, rather than 
the heat, is chiefly responsible for 
discomfort to passengers, the air 
must be dropped to a low tempera- 
ture in order to remove enough 
moisture. It is then reheated back 
to a comfortable level. 

When temperature inside the car 
rises above 75 deg, the second com- 
pressor goes into operation and op- 
erates as long as is necessary to 
maintain car air at a comfortable 
75 deg level. Dehumidification oc- 
curs continously as long as either 
compressor is in operation. 

For heating purposes, the car 
may be equipped with two indepen- 
dent heat sources, relying on steam 
from the locomotive only in emer- 
gencies. Chief source of heat will 
be 36 gal of “double duty” coolant, 
which after cooling the engine and 
absorbing heat in the process is sent 
to floor heating coils. Afterwards, 
the coolant is returned to the en- 
gine jacket to repeat its cooling- 
heating cycle. 

Additional heat will be supplied 
by electric strip heaters mounted 
overhead. They warm air passing 
into the passenger section and in 





the duct which introduc: 
air. These heaters are ¢ 
strips of steel alloy, hea 
trically like the heating « 
a toaster and radiating 
to the surrounding air 
With each car able to | 
own heat, on cold winter d 
requirements no longer 
limiting factor on the 
trains, Mr. Hanft said 

















Before passing through t 
ing and dehumidifying c 
evaporator section, the e) 
supply may be electros't 
cleaned. Whether the air has | 
cooled, heated, or dehumidified 
fore entering the passeng: 
it may be exposed to slender 
cidal tubes, which radiat« 
violet rays “deadly to mors 
per cent of all bacteria found 
air.” A newly-designed el 
water cooler furnishes a 
supply of 50 deg drinking wat B pra 
eliminating the need for periodi h vr 
ly taking on ice for this pur; 











Another expected advantag oa y 
the a-c unit is that it will materia ten 
reduce maintenance. The 
tically-sealed compressors elimi far 
shaft seals, couplings, pulleys Bloat 
belts, Mr. Hanft said. loat 


Although an a-c_ gene! 
mounted in the car is used t 
ate the equipment in this test 
Mr. Hanft said that a larger dies 
generator or a steam turbdl 
stalled at the train’s head-encd 
a power car, or on the lo 
tender, could also be used 
a-c power to an entire 
cars. 

“Whichever system is < 
different railroads to meet 
particular operating co 
the engineer stated, “it appears , 
cars with alternating current & aa 
trical systems, having a ree 
power other than the locomo: 
will play a significant role Amé¢ 
ican railroads in years to come rILAT 
concluded. 
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Research Aspects of the Heat Pump 


By E. N. Kemler*, and N. Kulik**, New York, N. Y. 


D vere the past few years the heat 
pump has been brought perma- 
nently to the attention of heating 
Sand ventilating engineers and to the 
fpublic as a practical device for re- 
é sidential year round air condition- 
To the public it represents a 
practical means of obtaining in the 
1ome both heating and cooling to- 
sether with all of the benefits which 
year round air conditioning sys- 
em can give. From the standpoint 
f the electric utilities it represents 
potential new source of electric 
load equal to the present residential 
load. To the heating and ventilat- 
ng industry it likewise represents 
2 potentially expanded market. 
The heat pump is, from a thermo- 
dynamic point of view, a new ap- 
ication of old refrigeration cycles 
Considerable ingenuity was neces- 
ssary, however, in adapting these 
poasic cycles to the production of 
1 packaged type of equipment which 
uld be suitable for home and 
commercial installations. The de- 
velopment of the residential type 
t pump to its present status has 


‘sistant Director of Research and Re- 
rrofessor of mechanical engineering 
“se of Engineering, New York University 
\ssistant Professor of mechanical engi- 
6 liege of Engineering, New York 


esenied at the 54th Annual Meeting of 


= AMER aN Socrery or Heatrnc anp VEN- 
ATING Fweecre , , ’ , 
tous NERS, New York, N. Y., Febru- 


SUMMARY—The progress to be 
expected during the next few 
years in application of the heat 
pump to year round residential 
air conditioning will depend di- 
rectly upon the amount and type 
of research work that will be con- 
ducted, The most important heat 
pump problem today, insofar as 
residential applications are con- 
cerned, continues to be that of 
the heat sources, the two basic 
sources being the atmosphere 
and the earth. 

The authors outline the type 
of research that should be con- 
ducted and discuss the various 
considerations affecting the prob- 
lem. A comprehensive tabu- 
lation of the various items to be 
considered in preparing a pro- 
gram of research on the heat 
pump is included. 


been closely tied in with the re- 
search work of the heat pump 
manufacturers. The device as of- 
fered today gives an automatic type 
of heating and cooling system which 
has not heretofore been possible. It 
is to be expected that the heat 
pump will have imposed on it more 
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and more stringent performance r‘ 
quirements in regard to which a 
considerable portion of the research 
work of the future heat pump will 
be directed. This work involves 
manufacturers of heat pumps, the 
utility companies which serve them 
the auxiliary equipment manufac- 
turers, and the technical societies 
The most important heat pump 
problem today insofar as residential 
applications are concerned contin- 
ues to be that of heat sources. Look 
ing at the problem from a genera! 
application viewpoint there are two 
basic heat sources which could be 
developed for more 
application of the heat pump. Thess 
are the atmosphere and the earth 


yr less universal 


Inasmuch as heat pump perform 
ance depends on the temperature 
range through which heat is to be 
pumped, it is obvious that air by 
itself as a heat source is not partic- 
ularly attractive for residential us¢ 
in regions where outside air tem 
peratures are appreciably below 
freezing. Mechanical difficulties due 
to frost formation, complex controls, 
and other operating problems also 
make air as a heat source unattrac 
tive under these conditions but its 
universal availability and general 
accessibility make it worth furthe! 
investigation 

The earth as a heat source offers 
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many advantages because of the 
generally uniform temperature at 
which it is available even in north- 
ern areas. To date its disadvantages 
are the cost and difficulty of install- 
ing sufficient heat transfer surface 
to obtain good performance. Re- 
search on methods of obtaining heat 
from the earth, theoretical investig- 
ation of heat flow under various 
types of conditions, experimental 
information on the various types of 
heat sources which have been pro- 
posed, and finally an investigation 
of special heat sources, represent 
some of the more important prob- 
lems which need to be studied. The 
general problem of heat sources for 
the heat pump is complicated in 
part by the fact that there exist so 
many possibilities. A general view 
of this field can be had from Table 
1, prepared by W. F. Friend. 


Heat Source Research Concerns 
User, Manufacturer, Utility 
The heat source is, of course, of 

great interest to the user because of 

the fact that the cost of the heat 
source is a considerable portion of 
the heat pump installation whether 
it be an earth or air type unit. As 
with similar devices the user does 
not finance directly the research 
necessary to develop the idea to a 
practical stage. Usually someone 
who can profit later through manu- 
facturing or sales advantages, fi- 
nances the development in the hope 
of future returns. The user must 
recognize this when he purchases 
new or improved devices. Since the 
heat source is an application pro- 
blem, it is a problem for both the 
utilities and manufacturers to in- 
vestigate. Since the utilities have 
potentially a large market in the 
heat pump in the form of electric 
energy sales and can profit from all 
uses, they are one possible source 
of support for heat source research. 

The user must however expect to 

pay for such research indirectly 

through his electrical rates. While 
such expense means a very small 

increase in electrical rates, the im- 

proved performance which can re- 

sult from such work can result 
eventually in lower total electrical 
cost to the user. 
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Table 1—Outline for Research on Earth as Heat Source in Conne. 


__ Development of Electric H 





~ J—Classification by states and regions 


eat Pump for Residential Service 


A—Geological Strata to Be Investigated _ 


2—Data to be obtained 


a—Loam a—General description 

b—Silt b—Mechanical analysis 

c—Sand Particle size 

d—Gravel Hardness 

e—Clay Angle of repose 

f—Gumbo c—Chemical composition 

g—Caliche d—Density, dry and wet ba 

h—Moraine (boulders) e—Porosity 

i—Hard pan f—Specific heat 

j—Shale g—Latent heat 

k—Rock h—Thermal conductivity 
Gneiss i—Effect of freezing on d 
Granite 3—Soil sampling and testing 
Sandstone a—Size of samples needed 
Other b—Field test methods 


c—Laboratory test methods 





B—Groundwater Occurrence 

1—Height of water table, referred to ground eievation and sea-level 
a—Normal 
b—Seasonal fluctuations 

2—Rate of subsidence after rain or water injection 

3—Natural water circulation or movement 
a—Horizontally 
b—Vertically 

4—Water content or percentage saturation of earth 





C—Natural Vertical Temperature Gradient in Earth at Selected Geographic Locat 


1—In winter months 
a—Data to be obtained for kinds of earth listed under A-1! 
b—Effect of water content on depth-temperature relation 
2—In summer months 
—Subdivisions as above for 1 


D—Natural Cyclic Temperature Variations of Earth 
1—Daily 
2—Periodic (between successive cold or hot spells) 
3—Seasonal (cumulative effect) 
4—Yearly (influence of seasonal reversal) 


E—Factors Affecting Earth Temperature and Cyclic Variation 
1—Ambient air temperature 
2—Solar and sky heat radiation 
3—Re-radiation (upward heat dissipation) 
4—Precipitation 
a—Dew 
b—Rain 
c—Snow 
5—Evaporation 
6—Wind 
7—Conduction from and to underlying substratum 


F—Effect of Top Surface 
1—On solar heat absorption 
a—Vegetation (grass, shrubbery. trees) 
b—Autumn leaf accumulation 
c—Bare ground 
d—Pavement and sidewalks 
e—Frost penetration 
f—Snow cover 
g—Roofing felt or other barrier 
2—On re-radiation (upward heat dissipation) 
—Subdivisions as above for 1 


G—lInfluence on Vegetation Growth of Seasonal Soil Temperature Changes Due | 


Heat-Pump Operation 
1—Kind of vegetation 

a—Lawns, ornamental shrubbery 

b—Flower gardens 

c—Vegetable gardens 

d—Orchards 
2—Retardation in spring. by sub-soil chilling 
3—Stimulation in summer, by sub-soil heating 
4—Prolonged growing season in autumn 


H—Relative effect of Heat Input and Withdrawal, on Earth Temperature and Grad 


1—Determination as to whether tests can be confined to heat input and transla 
culation for heat withdrawal, or whether separate tests required for deter: 
reservoir capacity and temperature gradients 


I—Temperature Gradient in Earth With Operation of Heat Pump 


1—Vertically, as affected by 
a—Location, arrangement and size of heat-pickup device 
b—Rate of heat input or withdrawal by heat pump 
c—Total cumulative heat input or withdrawal 
d—Kind of soil 
e—Water-table elevation 
f—Water content of stratum 
g—Top surface conditions 
2—Horizontally 
—Subdivisions as above for 1 


Compiled by W. F. Friend, Ebasco Services, Inc 
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v1 i; Available for Producing Vertical Holes 
cil drilling rigs 
Impact 
Rotary 
? ell digging tools 
a st Mey diggers for fence posts and wood poles 
Manual 
Power driven — 
{ sson setting equipment 
\jethods for Placing Vertical Pipes Without Holes 
{__Well-point driving 
For water-supply systems 
For excavation unwatering 
2—Electric ground-rod placing 
3—Pile-driving rigs ’ 
Wood and concrete piles for foundations 
Sheet piling for trenches, coffer dams 
4Water jetting method for sinking wood and concrete piles 
Methods for Trench Excavation 
j—Piows for placing parkway electric and telephone cable 
2—Trench excavating machines 
Methods for Placing Horizontal Pipes Without Trenches 
Hydraulic jacking devices for gas and water pipes 
Auger operated by compressed air 
Jetting by compressed air and water 
Procedure for gallery water header system 
Material and Methods for Backfill in Holes or Trenches 


1 
3 
4 


1—Soil removed from excavation 
2—Other soil selected for conductivity 
3—Metallic admixtures 
4—Concrete, bitumastic compounds, etc 
5—Methods for getting high thermal conductivity 
a—Puddling with water 
b—Tamping by hand tools 
c—Compacting by vibrators 
d—Impacting devices applied on pipes 


Provision for Maintaining High Thermal Conductivity in Earth 


1—Water application on surface or in open trenches 
2—Water-injection pipes buried in earth 
3—Other methods proposed 
Heat Pickup and Disposal Pipes and Devices Installed in Earth 
1—Type of application 

a—For indirect heat-transfer fluid circulation 

b—For direct refrigerant use 

Winter service as evaporator 
Summer service as condenser 

2—Kind of device 

a—Plain pipe or tube 

b—Serpentine pattern tube 

c—Spiral coil 

d—Concentric tubes 

e—Fiat plate 
3—Position of device 

Vertical 

b—Horizontal 

c—Inclined, looped, etc 
‘—Methods for improving heat transfer between earth and metal! 

a—Fins, ribs, webs, collars, studs, etc. on exterior of tubes 

b—Other methods, supplementary to subdivisions N, O above 
5—Minimizing amount of fluid or refrigerant 
6—Provision for equalizing of flow in multiple tubes 
7—Pressure-drop reduction for power economy 


Protection of Buried Metal Parts Against External! Corrosion 
1—Metallic coating or plating 

2—Paint or composition coating 

3—Cathodic (electric) protection method 


Heat Transfer Fluids for Indirect Method 


1—Physical and chemical properties required 
2—Fluids available 
a—Antifreeze solutions for automotive vehicles 
Ethylene glycol (Prestone) 
Glycerine 
Alcohol 
Brine for ice—and cold-storage plants 
Other thermal-process fluids 
Corrosion inhibitors 
Construction Cost Data and Estimates 
Installation methods 
For subdivisions J to O 
2—Heat-pickup devices 
For subdivisions P to R 


Performance and Comparative Economics of Methods and Devices J to R 


1 


c oefficient of performance for heating 

Power kw per ton of refrigeration for cooling 

Annual energy consumptions 

1—For heating 

For cooling 

nual cost, including operating expense and fixed charges 


Compiled by W. F. Friend, Ebasco Services, Inc. 


Heating, Piping & Air Conditioning, April 1948 


:(Concluded) Outline for Research on Earth as Heat Souree in Con- 
ion with Development of Electric Heat Pump for Residential Service 








Problems dealing with controls are 
basically the concern of accessory 
manufacturers although they are 
also of considerable interest to the 
heat pump manufacturers because 
they influence both the complexity 
and performance of their equip- 
ment. Controls are of interest to 
the user because they determine the 
degree of reliability of automatic 
operation and cost of operation of 
his equipment. In some respects 
controls are of considerable import- 
ance to the utilities because they 
influence the type of load and the 
demands which it makes on power 
supply. Of primary importance in 
this respect are motor character- 
istics. Motor efficiency is of con- 
siderable importance in the heat 
pump operation inasmuch as the 
useful output is approximately three 
or four times the motor input to the 
system. An increase of 5 percent in 
electric motor efficiency would mean 
for example an increase from 4 to 
4.2 in the coefficient of performance 

Another accessory problem is that 
of improvement in multiple way 
valves. Fig. 1 shows a simple heat 
pump system utilizing four valves 
for conversion from heating to cool- 
ing. By the use of a single solenoid 
operated four-way valve, automatic 
operation could be obtained as is 
indicated in Fig. 2. Other problems 
along these lines are improvement 
of solenoid valves, development of 
special refrigerants, and production 
of low cost special type accessories 
such as low cost electrostatic dust 
precipitators and germicidal lamps 
Since individual manufacturers can 
profit through development of spe- 
cial products of this type on which 
they can obtain patent protection, 
they can be depended on to develop 
these accessories for the heat pump 
Here again, however, the user, utili- 
ties and manufacturers need to fol- 
low these developments closely and 
in many cases participate in them 
For example, certain types of heat 
pump installations can use multiple 
speed motors to advantage. Present 
multi-speed motors give a very low 
power factor when operating at slow 
speed and since a majority of the 
operation would be at this slow 
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speed, it is important to the utilities 
to follow such developments. If 
motors having these characteristics 
are imposed on their systems, an 
undesirable load would result and 
would be reflected in higher electric 
energy cost to the consumer. 


Heat Pump Poses Application 
Problems 

Any new device such as the heat 
pump introduces numerous applica- 
tion problems. First among these 
application problems is that of 
studying comfort requirements in 
terms of heat pump operation. Some 
of the requirements of the heat 
pump, insofar as heating is con- 
cerned, are somewhat similar to 
ordinary warm air or radiant heat- 
ing systems. The fact that the heat 
pump gives better performance as 
the discharge temperature becomes 
lower makes desirable an investiga- 
tion of duct and outlet design of a 
type which will give satisfactory 
comfort with lowest possible cir- 
culating air temperature. The limit- 
ing or minimum requirements for 
satisfactory home cooling have, of 
course, been subject to little investi- 
gation, and it is probable that a 
considerable amount of study will 
be necessary on this subject. All of 
these requirements will become in- 
creasingly important as the heat 
pump moves from a luxury to a 
necessity item. 

Among other application problems 
which deserve further study are the 
analysis of air distribution systems 
for heating and cooling, determina- 
tion of noise and vibration limita- 
tions, insulation requirements, de- 
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Fig. 2—Heat pump system employing automatic 4-way valve for cha 


velopment of design procedures, and 
investigation of possibilities of heat 
pump applications to existing 
homes. The design and application 
of heating systems regardless of 
type will receive more attention in 
the future because of both the in- 
creased cost of such equipment and 
the increased operating expenses. 
General research conducted to de- 
termine temperature and air veloc- 
ity distributions in residences under 
various conditions such as are ap- 
plicable to heating and cooling sys- 
tems can be adapted, at least in 
part, to heat pump installations. 
Since much of this work is of gen- 
eral interest to the heating and 
ventilating and air conditioning in- 
dustries, a considerable portion of 
it would probably be carried out in 
connection with organizations such 
as ASHVE, ASRE, and the Edison 
Electric Institute. 

Oversizing of the heat pump, in 
addition to increasing the cost to 
the user, imposes severe power re- 
quirements on the utility. While 
the operating time is reduced by 
installing oversized equipment, the 
reduction in load factor, together 
with increase in demand, would 
result in higher energy charges to 
the user. Furthermore these in- 
creased peak demands can impose 






Fig. 1— Heat 
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severe operating requil 
the utilities. Since the 
is also a problem, 
creases the requirement 
heat source system 

Some of the technica 
involved in connection 
overall heat pump develop 
gram involve the study 
possibilities of heat pump 
humidity control, investi 
various possible heat pum; 
investigation of combinati 
for heating, refrigeration 
heating, etc., and investigat 
possibilities of energy st 
its effects on heat pump | 
ances. These problems ar: 
technical and can only be 
planned research programs 
would be particularly 
for example, through the 
tion of idealized types 
obviously not adaptable 
mercial development, to 
the limitations are in 
with the use of the heat pun 
far as coefficients of per! 
are concerned. Because of t 
possibilities of heat pump 
this general information 
very helpful in the developm: 
specialized units to fulfil! 
quirements of residential! 
mercial specifications 
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Fig. 4—Heat exchange in single-stage 
evcle 


Compressor Staging Should 

Be Studied 

One of the technical studies which 
needs to be undertaken is a theore- 
cal investigation of possible heat 
pump cycles. To date most work on 
the heat pump has considered only 
the simple vapor compression re- 
frigeration cycle as indicated by 
Figs. 3 and 4. One possibility for im- 
proved performance which will un- 
d ubtedly be investigated is that of 
staging. Staging, as shown in Figs. 
5 and 6 would reduce the amount of 
work required and hence result in 
improved performance. Basically, 
staging could be developed so that 
the heat would be pumped only to 
the temperature used, whereas in 
the simple system of Figs. 3 and 4 it 
is pumped to the highest tempera- 
ture needed. This particular ex- 
ample is used to indicate the need 
for further work in the general field 
f analysis of thermodynamic cycles 
for heat pump systems. 

Humidity control is a particularly 
important problem in connection 
with summer cooling and one which 

















Fig. 5. -Two-stage vapor compression 


refrigeration eyele for heat pump 


deserves a great deal of study. In 
some areas humidity control alone 
might be sufficient for summer 
space conditioning. Dehumidifica 
tion by refrigeration is, in a great 
number of cases, the most econom- 
ical means of reducing humidity 
The heat pump would therefore 
appear to be the practical means of 
accomplishing summer air condi- 
tioning and humidity control. To 
properly adapt the heat pump for 
this purpose requires more detailed 
information on the requirements 

Many possible combinations of 
the heat pump and other devices 
have been suggested to obtain a 
higher load factor, both from the 
standpoint of the user and the utili- 
ties. The possibilities of combining 
the heat pump for home condition- 
ing, hot water heating, and supply- 
ing domestic refrigeration probably 
deserve some consideration. Ex- 
amples of combining refrigeration 
and hot water heating have been 
reported. A combination of the heat 
pump with deep freeze, domestic 
refrigeration, and hot water func- 
tions is a possibility. Until a better 
idea, however, is had as to the min- 
imum requirements in each of these 
fields and until the present demand 
has been partially met it is believed 
that the heat pump development 
should proceed unhampered by 
these accessory requirements. Be- 
cause of the special requirements of 
these appliances it is doubtful if 
their combination with a _ space 
heating unit can be economically 
justified. 

Theoretically the utilization of 
energy storage in connection with 
heat pump development is possible, 
giving the advantage of smaller size 
equipment. This will simplify the 
heat source design problem and im- 
prove the load factor and perform- 
ance of the equipment. Most of 
these problems are those of the 
manufacturer and the utility 
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There are a number of miscella 
neous problems which arise in con 
nection with the development of 
the heat pump that also deserve 
consideration. Among these is a 
problem of particular importance to 
the ASHVE, namely that of studying 
methods of determining heating 
requirements for homes using a 
heat pump. A prominent member 
of the ASHVE recently stated that 
the design procedure as outlined in 
THE GuIpE would result in a cal 
culated heating load several times 
that required of the heat pump 
Manufacturers of equipment have 
claimed that elimination of the 
necessity to furnish combustion air 
together with losses up a chimney 
would reduce heating requirements 
considerably. There is no doubt that 
these factors need to be considered 
and will need to be investigated 

Since heat pumps are so critically 
tied up with heat sources, any 
means that would reduce the max- 
imum requirements would result in 
quite an appreciable saving in cost 
both initial and operating. The 
many savings claimed for radiant 
heating indicate that an investiga- 
tion of the possibilities of the heat 
pump in radiant heating installa- 
tions would be desirable. Because 
of the low temperatures required in 
the case of water systems, the heat 
pump has definite possibilities in 
this type of application 

Another problem, namely that of 
home designs to take advantage of 
the heat pump, deserves very serious 
study on the part of those groups 
serving the building industry and 
public. Because the heat pump 
offers for the first time a complete 
year round service, it is possible for 
the first time to bring about radical 


TEMP? Kuve 


COSDTOUED ae 
tows 











+ 7 ose —> 


TEMP BSE out 
Ww Sraet 
a , ww! 
2 
B| 
Ld 
Ml oi 9) 
= r 303] 
: is vw.) 
ga\" 7? 
. si > 3] 
a te 
ad tr 
sa oe zc. 
io. ez 
«< Pee po wtat 
* <wp TAGE Sovece OvT 
11] 






> 


\CHIGAN LIBRARIES 


> ,\ 


Lut 


4 





changes in home design. Chimneys 
can be eliminated, windows as such 
can be eliminated and other changes 
can be made to effect a reduction in 
construction costs comparable in 
magnitude to the cost of the heat 
pump installation. 


Future Progress Depends 
on Research Work 


Table 2 lists some of the more 
important problems on which re- 
search will need to be conducted 
before the heat pump has been de- 
veloped to its fullest extent. The 
development of the heat pump is 
complicated somewhat by the many 
possibilities that exist in almost 
every phase of its application. In 
order to be able to cover the general 
field, it is important that unneces- 
sary duplication be eliminated and 
that the more important problems 
be investigated first. This paper has 
not attempted to cover the entire 


CONTROL OF 
PANEL HEATING AND 
COOLING INVESTIGATION 


A comprehensive investigation on 
the Control of Panel Heating and 
Cooling Systems has been approved 
by the Committee on Research at 
its meeting in New York, according 
to an announcement made by L. N. 
Hunter, chairman. He stated that 
this action of the committee acti- 
vates the third phase of the overall 
research program on Panel Heating 
and Cooling, under the direction of 
G. D. Winans, Detroit, Research 
Technical Committee chairman. 

The Committee has previously 
approved projects involving heat 
transfer within and behind the 
panel and heat transfer between the 
panel surface and the space. 

The complexity of the approved 
studies on Panel Heating and Cool- 
ing has demanded great care in 
planning. The many factors affect- 
ing this type of heat transfer have 
been given serious consideration. 
Every effort has been made to main- 
tain control over these factors so 
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Table 2—Residential Heat Pump Problems Needing General Stu, 














I. Heat Source 





yFareanoce 


. Adaptation of air as heat source. 
. Development of earth as heat source. 


. Methods of tapping the earth for heat. 


. Study of special heat sources. 


Collection of general information on heat sources. 


Methods of maintaining high thermal conductivity with earth 
Analytical studies of heat flow. 
Design information on heat source equipment. 





Il. Application Problems 





. Analysis of air distribution systems. 


. Collection of installation design information. 


Study of comfort requirements in terms of heat pump operation 


Determination of noise and vibration requirements. 


. Working out of design procedure. 
Collection of performance data. 
. Study of service problems. 


reaseaccea 


. Possibilities of applying heat pumps to existing homes 





Ill. Technical Details 





Improvement of solenoid valves. 


. Development of special refrigerants. 


ayeanoce 


. Study of germicidal lamps. 
IV. Miscellaneous General Problems _ 





Humidity control problems. 


. Possibilities of combination units. 


Pr ryeneancer 


V. Investigation of Gas, Oil and Coal as Primary Energy Sources 


field but only the more important 
phases concerned with residential 
applications. Much progress has 
been made to date but the progress 





that the effect of each may be de- 
termined with a reasonable degree 
of accuracy. Without this care the 
resulting engineering data would be 
open to question. 

This action by the Committee on 
Research is the result of recom- 
mendations made by Group D of the 
Technical Advisory Committee on 
Panel Heating and Cooling at its 
last meeting in Chicago. J. S. Locke, 
chairman of Group D, stated that 
the objective of his group was to 
determine what controls are neces- 
sary for comfort regulation of panel 
heating and cooling systems. 

To this end recommendations 
made by Group D include field sur- 
veys and tests in various types of 
buildings, with analytical investiga- 
tions undertaken concurrently. Ex- 
perimental studies are to include 
hot water, warm air, and electricity 
as heating media. These investiga- 
tions will involve various combina- 
tions of heavy and light panels and 
heavy and light building construc- 
tion with both large and small glass 
areas. Control procedure will in- 
clude on-off and continuous opera- 
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Improvement of motor characteristics. 
. Developement of multiple way valves for switching. 


. Development of improved defrosting methods. 


Study of electrostatic dust precipitators. 


Study of extreme possibilities of space heating units 
Analysis in more detail of hot water heating features 
Methods of determining heating requirements. 
Radiant heating posssibilities using heat pump. 


. Home designs to take advantage of heat pump. 


. Analyze effect of storage on performance. 
Thermodynamic analysis of heat pump cycles. 


to be expected during the next fey 
years will depend directly on | 
amount and type of research work 
that will be conducted. 


tion with inside and . outsic 
thermostats used singly and in com 
bination. Night set-back and o 
operational details as may prove | 
be desirable will also be studied 


APPOINTMENT OF 
DR. A. L. CORBMAN 


Effective January 15, 1948, Dr. A 
L. Corbman has been appointed di- 
rector of administration and re- 
search, Corbman Brothers, Phila- 
delphia, Pa. Prior to his present 
appointment Dr. Corbman was di- 
rector, dental division, Massachu- 
setts Department of Public Health 
Boston, Mass. Dr. Corbman’s par- 
ticular interest lies in the field 
convection heating and its bearing 
on the physiology of the body 

A fellow of the American Public 
Health Association, Dr. Corbman 
has participated in various nationa: 
committees sponsoring child health 
In addition to his membership 


the ASHVE, Dr. Corbman also holds 
membership in the American A%s0- 
ciation for the Advancemen! 
Science. 
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G. L. Tuve 
Cleveland, Ohio 
President 


T 54th Annual Meeting of the 
AMERICAN SOCIETY OF HEATING AND 
VENTILATING ENGINEERS, held at the 
Hotel Commodore, New York, N. Y., 
February 2-5, 1948, attracted a 
eavy attendance of the member- 


Hotel Commodore 








Proceedings 
of the 54th 
Annual Meeting 


AMERICAN SOCIETY OF HEATING 
AND VENTILATING ENGINEERS 


New York, N. Y. 


February 2-5, 1948 


ship—one of six, or 17 percent of all 
members on the rolls 


First Session—Monday, 
February 2, 9:30 a.m. 


At the first session the reports of 
the officers were presented 


President's Report for 1947 


The American Society OF HEATING AND 
VENTILATING ENGINEERS is outstanding 
r the participation of its members. At 
the 53rd Annual Meeting held in Cleve- 
nd, the number of registrations was 
pproximately 2000. Of these about 
1100 were members of the Society. This 
neans that approximately one of every 
four members of the Society was in 
ttendance. For an organization with 
thirty-nine chapters reaching from 
Massachusetts to California and from 
Washington to Georgia this is a phe- 
nomenal showing. Further, the mem- 
vers do not come just to listen; they 
participate. The 14 technical advisory 
mmittees of the Committee on Re- 
search number more than 200 members. 
ve of the Committees of the Society 
restricted to members of the Coun- 
1 and number three members each 
Supplementing these, however, are a 
number of Society committees in which 
‘te membership runs to as high as a 
jozen In cases where a committee of 
‘us size is indicated and can be effi- 
ent. There is a tendency in national 
eetings to overlook the extent to 
which members participate in the work 
‘the chapters. A picture of this par- 


ticipation is given this year in the re- 
ports of the Chapter Relations Com- 
mittee and the different subjects cov- 
ered in its communications to chapters 
Local committees probably invoive 
from a quarter to a half of the member- 
ship of the chapter. These men are 
engaged in planning programs, arrang- 
ing meetings, nominating new members, 
providing publicity, supporting re- 
search projects, and even publishing 
chapter periodicals. 

In reporting therefore on the activi- 
ties of the Society, the President does 
not mean to slight those of chapters and 
of far-flung committees when he calls 
specific attention to the committees and 
groups which deal primarily with the 
central affairs of the Society 


Society Government 


A President deals first with the Coun- 
cil. This group is the governing body 
of the Society—its board of directors. 
It meets at least five times each year. 
These meetings occur quarterly: one is 
at the time of the Semi-Annual Meet- 
ing, and two occur between the An- 
nual and Semi-Annual Meetings, one 
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in the spring and one in the fall. At 
the time of the Annual Meeting, two 
meetings of Council are held: one fo: 
the outgoing Council, one for the in- 
coming Council. Thus each President 
serves as chairman at five meetings 

One has only to be the President to 
discover how rapidly his term passes 
and how short a time there is in which 
to carry forward even the few projects 
which it may be desirable for him to 
undertake. He should and usually does 
name all committees at the first Coun 
cil Meeting of the year held at the close 
of the Annual Meeting and on the sam« 
day on which he is inaugurated as 
President. This means that for several 
months before his election he must 
assume that he is to be President and 
proceed with the investigation of qual- 
ifications of persons for the committee 
appointments to which they are named 
It is general experience that the activi- 
ties of the year are about half over for 
the incumbent when the Second Coun- 
cil Meeting is held in the spring. There- 
aiter it is usually too late to start any 
major activities without assuming thei: 
continuance by the next President 
This is mentioned to indicate how vital 
a quick start is 

There is a basic difference between ; 
Council Meeting and that of a board of 
directors of a corporation. Seldom in a 


board of directors meeting is any im 
portant business transacted which has 
not originated through the officers of the 
corporation and particularly through its 
President. In the Council, this is fa 
from the case. Those who read the 
President’s message on Society progress 
issued on December 1, in which items 
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being realized during the year. In this 


pediment to rapid action ey; 


connection it is important to note that Society is unified in its desi, ss 
Society funds come only in part from tentions. Problems of this sy' 
dues. There is an income of varying necessarily complex. The mi 
amount from year to year from the on Constitution and By-Lay lal 
; , , publication of THe Heatinc, VENTILAT- the issue in some cases by = 
peng: heen ee ee ING, AIR Rio ag ae There “ ye age yond than in the p: . 
: , income specifically allotted to researc isdiction of certain committe: 
_ tameaaiys jay gy source of from the Exposition when held and the giving them greater authori: cle 
allocation of this to the Committee on ceed. This is, for example for 
P Research becomes a duty of the Coun- with the Meetings Committe: pe 
Many Technical Papers cil. There is further income from the the future will have larger a, * 
Presented publication contract whereby the So- the organization of meeting es 
For example, the rapid growth of the ciety receives money instead of expend- necessary steps to make n rs 
Society is reflected in a trend toward ing it for the publication of its proceed- success. The importance of | 1 
increasing numbers of papers. Also the ings. Finally, of course, there are the Society enter new areas and 7 
development of the Laboratory with a dues and initiation fees from members. techniques to cope with the < 
substantial permanent staff and a bud- The total income and total expendi- complexity of the field, with : a 
get, which for the year 1948 will ap- tures are estimated and decided in the ing character of membership fo 
proximate $100,000, call for re-exam- form of a budget at the Fall Meeting of the increased importance of 1 - 
ination of publication policy. It is each year. During the year the validity the industry is, I believe ; 
apparent, for example, that papers of of these estimates must be checked Whether the Society will reg R 
many types and of different degrees of constantly by the Finance Committee. ther flexibility carried into j 
significance and utility will be pre- Furthermore, the problems of employ- tution and By-Laws will be re 
sented. A special committee under ment of a staff in the New York office time. It is the President's by tic 
Dean L. E. Seeley has been studying particularly and of the determination substantial progress has been m sp 
the problem of publication policies and of standards for the staff in the Lab- that further changes may prov n 
their administration. This committee oratory are constantly under review by sary before the ideal condition m 
follows a committee of 1946 dealing with the Finance Committee. The budget ance between stability and flexibili: Ci 
the same question. Many of the prob- for 1948 was adopted at the November is obtained. w 
lems came to Dean Secley’s commiitee 1947 meeting, but one or two problems During the year the Council th 
from the Committee on Research, and in it have been left for determination careful consideration to the problen he 
this committee in turn received them and report by the Finance Committee expositions. As a result the ex; re 
from cooperating institutions, from at the closing meeting of Council at for 1949 has been scheduled for pi 
members and from the steff of the Lab- this Annual Meeting. cago, and a continuing contract ci 
oratory. On the side of the New York During the year the problem of re- been worked out with the Internati si 
office, the Secretary, as general editor vision of the Constitution and By-Laws Exposition Company, of whicl th 
of Society publications, is in direct ad- has been carried forward by the Com- Roth is President, to run over a px a 
ministrative touch with the publisher mittee of that name. Owing to the of ten years. Members should be p: er 
of the Journat of the Society, with the death of Past-President W. T. Jones, the of the admirable record made in ¢ n 
Publication Committee, and with the chairmanship was ssoumed by Past- eigenen held in the pest. They . 
authors of papers in the problems of President S. H. Downs and the work also recognize the key positio: W 
editing. He is ably assisted by the vigorously prosecuted. The task is not Society in the field of air cor ditioni g b 
Technical Secretary in these matters. an easy one as you will discover and the implication thereby that as 
Die ic ent of eeneniis chains, tom through the Committee’s reports. It is Society it should devote itself to gen: t} 
types of publication have been author- complicated by the fact that the Coun- expositions representing all phases . 
ized. Furthermore with a rapidly in- cil is the governing body of the Society, should take leadership in holding thes th 
creasing number of papers presented, a that the Charter must conform to the at such intervals as good judgm«s nt a 
fairly critical selective policy will be laws of the State of New York, that the rapidity of development indica P 
necessary to keep the volume of papers By-Laws must regulate the activities of Efforts are being made to ad ist c 
within the resources and desirable lim- the Society, that sufficient flexibility schedule of exhibitions held by th b 
its of Society publication. Special study must be left to the Council as a govern- Society with those of other a h 
of costs, of sale of reprints at modest ing body and to the membership to organizations and progress has | 7 
‘ . . carry out the major purposes of the made. d 
prices, and procedure for suggesting Society without endangering the stabil- 


modifications to authors where these 


ity and the continuity of purpose which 


Pension Fund 


seem to the Publication Committee or 

: the Committee on Research to promise 
greater usefulness of the paper or 
papers presented are delicate problems. 
I am happy to report substantial prog- 
ress toward agreement on some of the 
more difficult questions. The subject, 
however, is far from a closed one. The 
problems are too complex for quick 
analysis and quick determination of 
procedure. Substantial progress has 
been made and further development 
may be expected. 


the membership earnestly desires to 
have protected. A delicate balance is 
necessary. In the opinion of the Presi- 
dent, the work of the Society is carried 
on with substantial freedom under the 
Constitution and By-Laws. Changes of 
any substantial character in the policies 
of the Society and in its mode of opera- 
tion properly require approval of Coun- 
cil or of the Society itself. It is the 
President’s belief that the requirements 
are in general sound but that the time 
intervals required for some of these 
changes are excessive. It will be re- 
called that a lapse of time of over two 
years was required by the Society in 
order fully to authorize the use of some 
of its own funds for the purchase of its 
Laboratory. Most, if not all approvals 
required are logical. The total number, 
however, constitutes a very serious im- 


This meeting is the first at which ' 
Society takes note of the Trustees c 
the pension fund. The creatio: 
group of three society members for th 
administration of the pension syste: 
recently adopted marks the culmi: 
tion of more than three years stud) | 
this complex and important proble: ; 
It became apparent that the Society | 
its professional and top manage! 
posts was in competition with univer- 
sities, research agencies, and other 
ganizations which have adopted pens! 
plans. The Society's structur 
problems are different, of cours: 
a number of these but greatly resem) 
others. For two years the questior | 
pensions was studied by the Financ | 
Committee. During the year 1%7 * ; 
was brought to a head by a Speci 


Council Committee under the chai 


—_— —ene 


Committee Work 


At each meeting of Council the sev- 
eral standing committees of the Council 
report. Naturally, the Finance Commit- 

tee is concerned, first of all, with the de- 
gree to which the forecast of operations 
represented by the Society's budget is 
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of John F. Collir; and the 
system put in operation. In brief, per- 
manent professional members of the 
laboratory staff and of the Society con- 
tribute toward the purchase of a re- 
tirement pension, their contributions 
being substantially matched by the So- 
ciety. The amount of salary deduction 
for this purpose is of the order of five 

reent, but because of differing ages 
and therefore different periods of serv- 
ice there is some variation. The system 
is believed to be a good one and both 
the Society and its staff have their con- 
tributions to the system well safe- 
guarded by the provisions. Any mem- 
ber interested in the details may con- 
sult the Secretary for additional in- 
formation. It is too complex to attempt 
to outline here. 


manship 


Research Fund Raising 


The President reports with satisfac- 
tion the accomplishments of several 
special committees which were ap- 
pointed by the Council on his recom- 
mendation early in the year. These are: 
Committee on Promotion of Research, 
with John Haines chairman. For more 
than a quarter of a century the Society 
has been conducting research and has 
received support for the research in 
part from the industry and from agen- 
cies who found such investment de- 
sirable. With the expanded program of 
the present and with an effort to have 
a substantial portion of the research 
contribute more directly to the general 
needs of the industry, it became de- 
sirable to have a committee which 
would devote itself to ascertaining the 
best means of correlating the Labora- 
tory with the industry and of securing 
the financial participation of industry 
in projects of common concern. Fur- 
ther, there are a number of members 
and organizations who do not have 
projects requiring immediate and spe- 
cific investigation by the Laboratory 
but who recognize the desirability of 
having the Laboratory carry on its in- 
vestigations from year to year and who 
desire to share in the expense. The 
Committee concluded that one impor- 
tant step in developing a better under- 
standing and in securing needed finan- 
cial support would be to distribute to 
industry and to the membership a 
booklet describing the Laboratory and 
its work. This has been done. In de- 
veloping the booklet and in furthering 
the work of Chairman Haines’ com- 
mittee, the Assistant to the President, 
Clyde A. McKeeman, has been a key 
igure 

About two years ago the Society de- 
cided that the administration of the 
program of research should as always 
be directed by the Committee on Re- 
search; however, the obtaining of sup- 
port should be a general Society func- 
ton under the direction of the So- 
clety's administration and the Council. 
In order to prosecute vigorously the de- 
termination of programs of research of 
interest to industry and to arrange the 
conferences necessary to put them into 


effect, the Society in 1946 named an 
Assistant to the President. Each month 
a detailed report is made to the Presi- 
dent about conferences with officers of 
associations in our field or of those 
having an interest in our field and con- 
ferences at the Laboratory for the pur- 
pose of reviewing projected programs, 
determining of budgets, and soliciting 
necessary support. During the past year 
contributions received, largely by rea- 
son of the work of this officer, have 
reached approximately $30,000. For the 
coming year it is expected that this 
total will increase by at least fifty per 
cent. 

It is hard for any member of the So- 
ciety who does not know the details of 
these operations to understand the 
number of conferences necessary in the 
process of evolving a project which is 
of general interest and concern to the 
industry; not a specific project for a 
company and yet one which has early 
utility. In order to preserve the neu- 
tral position of the Society and to con- 
form to the requirements of the Consti- 
tution and By-Laws restricting activi- 
ties with reference to specific appli- 
ances, the Society has found it in- 
creasingly desirable to deal with asso- 
ciations and groups of manufacturers 
One of the most successful and prom- 
ising of these arrangements is with the 
leaders in the glass industry. Com- 
parable programs are under considera- 
tion in two or three other important 
areas. Present arrangements seem 
sound. They have been in effect for 
something less than two years and the 
results already are good. It should be 
recognized by all concerned that the 
Assistant to the President is not just an 
officer who represents the Society in 
securing support for its research. He 
must also represent the Society in di- 
recting this support toward the ad- 
vancement of the industry and of the 
science, and to this end must constantly 
serve as an interpreter of the purposes 
of the Society itself. 

Reference has been made to the 
financing of the research program of the 
Society, to the purchase of the Labora- 
tory and to the provision of retirement 
pensions for the permanent Laboratory 
staff. These are all important items but 
important primarily to permit the kind 
of research program which will be 
worthy of the Society. Shortly, if not 
immediately, the Society’s research in 
certain fields should be developed to be 
the most advanced, incisive, and prom- 
ising of any research programs in the 
field. This will not be true in all divi- 
sions, but there should be a few general 
areas in which the Society’s work is 
pre-eminent. A good beginning has 
been made. The Director and his staff 
have laid excellent foundations. The 
past of the Society throws in review the 
pioneer work in the field of the comfort 
chart and physiological reaction, work 
which has met the test of time. Re- 
finements are doubtless needed, but the 
basic character of the work stands as a 
monument to the concept of research 
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of the leaders of the Society of twenty 
years ago 

In the intervening years the necessity 
of stronger and larger teams for investi- 
gation of wide areas has increased and 
the complexity and cost of equipment 
have risen. In the opinion of the Presi- 
dent the leadership of the Society in 
certain areas of research, that is to say 
national and international leadership, 
will probably follow the establishment 
of a number of firm areas of research 
of moderately advanced character; 
these may include sponsored projects 
with prospects of early utility to the 
profession and to industry. Thus, proj- 
ects of the nature of the glass investi- 
gation, of panel heating and the like, 
should lead one by one to the laying of 
a broad foundation out of which a few 
projects will yield results of such sig- 
nificance as to justify their prosecution 
into the realm of really advanced in- 
vestigation. The Society is worthy of 
such a goal and should move toward it 
Power and support will follow accom- 
plishment as they have in the past and 
as they are now doing. Chairmen of the 
Committee on Research will continue to 
serve at the high level of past and 
present incumbents 


Business and Financial Policy 
Studies 


The second of three special commit- 
tees mentioned above is one on Business 
and Financial Policies under the chair- 
manship of E. N. McDonnell. The dis- 
tinction between the work of this com- 
mittee and that of the Finance Commit- 
tee is that the Finance Committee is 
concerned primarily with the operating 
budget, its determination and super- 
vision. The Committee on Business and 
Financial Policies is concerned with po- 
tential changes and improvements in 
the financial and business structure of 
the Society. Its achievements during 
the past year have been substantial. 
Under its leadership increased amounts 
have come to the Society from the oper- 
ation of expositions, also increased help 
in the editing of papers through the 
publisher of the JourRNAL 

The Committee has under considera- 
tion several possibilities for improving 
the financial status of the Society. In 
this connection it should be noted that 
the Society has up to the present time 
not increased its dues from the low 
amount of $18 per year to which they 
were reduced in the depression of the 
“thirties.” Some members may not re- 
call that the dues were put at $25 per 
year about a quarter of a century ago 
in order to provide an allocation of $10 
per member per year toward research. 
They were reduced later to $18 per 
year. Support for research has been 
steadily increasing and in spite of the 
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low dues rate, about 50 percent of re- 
search income came from dues this year. 
Funds for the expanding general oper- 
ations of the Society may not come so 
easily. This presents a difficult financial 
problem which has not been solved. It 
is quite likely that increased support 
for general activities of the Society must 
be found. The need has been met up 
to the present time by the rapid in- 
crease in members. Should such in- 
crease not continue, and even if it 
should, it is likely that either an in- 
crease in dues or the allocation of cer- 
tain funds now going to research from 
general. society operations will be re- 
quired. This problem confronts the 
incoming administration. It would not 
be surprising if recommendations in the 
direction of increased dues prove neces- 
sary. It will be not the desire of the 
new administration to make such a rec- 
ommendation, but circumstances may 
lead there. 

The third special committee is the one 
under the chairmanship of Dean Seeley 
to which former reference was made. It 
deals with the examination of the ad- 
ministrative policies of the Society as 
distinguished from the business rela- 
tionships. These obviously include the 
relations between the functions belong- 
ing in the general office of the Society 
in New York and those pertaining to 
the Laboratory. Prominent among these 
is the problem of publication, to which 
reference was made. Many of these re- 
lationships are the concern of other 
committees and are defined in the Con- 
stitution and By-Laws. They should be 
re-examined as conditions change. The 
chairman of the committee has been 
prevented from giving this subject the 
attention he desired by reason of un- 
expected and extremely heavy profes- 
sional duties. Accomplishments in one 
or two areas, however, have been real. 

Mention could be made, of course, of 
many other active groups. The Chapter 
Relations Committee under chairman R 
F. Taylor has been extremely active 
and has circulated bulletins to all chap- 
ters at frequent intervals throughout 
the year. 

Vice-President Tuve, as chairman of 
the Committee on Meetings, has car- 
ried a heavy burden. One of the most 
interesting items of his report to the 
Council on November 10 was the rec- 
ommendation that the following sub- 
jects be given prominence in technical 
programs of future meetings of the 
Society. 

1. Transportation Air Conditioning. 

2. Fuels and Combustion. 

3. Evaporative Cooling and Condens- 

ing. 
. Solar Heat Transmission. 
. Physiological Effects. 
. Panel Heating. 
. Industrial Ventilation. 
. Weather Design. 
. Air Cleaning. 


4 
5 
6 
7 
8 
9 
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Semi-Annual Meeting 


For the large proportion of the mem- 
bership who were unable to attend the 
summer meeting at Coronado, the Pres- 
ident reports its success. The relatively 
small attendance permitted intimate as- 
sociation of the members present and 
full discussion of papers. Rarely has 
there been more vigorous and profit- 
able participation in technical sessions 
than was the rule at Coronado. The 
hospitality of the Southern California 
Chapter and its organizing committees 
and the felicitous combination of com- 
fort and beauty in the meeting place 
made everyone present an enthusiast. 

Without intentional neglect of any of 
the important committees to whom spe- 
cific reference has not been made, the 
President desires to call attention to the 
vital and continuing importance of the 
work of the Guide Publication Commit- 
tee. Under the chairmanship of R. S. 
Dill of the Bureau of Standards, the 
Committee has carried on its work ef- 
ficiently and aggressively during the 
past year. Members will be interested 
to know that the Guide Publication 
Committee is an overlapping committee 
made up of three groups, each serving 
for three years but starting in succes- 
sive years. Therefore, two-thirds of the 
membership in a given year consists of 
those already acquainted with the com- 
mittee and its work. The committee has 
assigned itself a similar three-year task 
which is the re-writing of THe Gur 
every three years. Each year about 
one-third of the Chapters are given 
major revision, another third moderate 
revision, and a third are allowed to 
stand substantially as they are. Now 
that THe Guipe has attained its present 
size and complexity, this is in itself an 
ambitious program. The present year 
has seen progress both in the revision of 
chapters and in the initiation of revi- 
sion of some chapters for which a peri- 
od of more than one year is necessary 
if thoughtful and authoritative results 
are to be had. Since Tue Guive has be- 
come the standard national reference 
book in its field, since its acceptance is 
now indicated through publication of 
over 18,000 copies contemplated for the 
year 1948, the importance of systematic 
and thorough consideration of the val- 
idity and up-to-dateness of its chap- 
ters are indicated. 

The President hopes that the chair- 
men of a number of committees whose 
activities have not been here reviewed 
will present them to the membership. 
In particular, he hopes that the chair- 
man of the Committee on Membership 
will give a full report and likewise the 
chairman of the Nominating Committee, 
a committee which for the first time 
has operated under the new provisions 
of the Society. 


Teamwork Appreciated 


The wide participation in the work 
of the Society by its members, chapters, 
committees, Council, staff and officers 
emphasizes more than ever the impor- 
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tance of teamwork. The yea 
has seen evidence of un 
performance to meet this 
Chairmen of committees 
careful to consult other 
whose duties might hinge 
lems which they had und: 
tion. Officers of the Socie: 
considerate of the interest: 
ties of one another. The ex; 
has recognized the differ 
tasks between the Laborat 
general headquarters and fr; 
ferences have been held to 
sible administrative diffi 
net result has been the de, 
ergy primarily to accomplis! 
er than to elimination of 
The President expresses appr. 
behalf of the Society to thos: 
made its work the success t 
records. And he also pay 
the high sense of devotion 
limited expenditure of ener; 
administrative duties by the 
the Director of Research, th: : 
Secretary and the Assistant to the P, 
ident, to mention only the | T 
Society has a great team in its ad 
trative staff. If channels are kep! 
so that new ideas and new abiliti: 
be recognized equally, ther 
no foreseeable limit to wort! 
complishment. 

Finally, it is important to 
that the President of the Society 
an executive in the sense of a « 
tion president nor even a 
president. His task is primarily to k 
up with what the Society is doing 
lend a hand, to coordinate and py 
more effective the work and prog 
to encourage the members of the s 
and committees to accept respons 
show initiative and lead the S& 
forward as rapidly as_ technolog 
progress and civilization lead the fx 
of air conditioning. The Societ) 
as strong as the participation w! 
receives from its membership. Judg 
by this standard it has an outstandin: 
present and great promise for 1 
ture. 
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Respectfully submitted 
Baldwin M. Wood 


PRESIDE? 














Treasurer's Report 


John F. Collins, Jr., Pittsburg 
Pa., briefly outlined the method 
handling the Society’s finances 
stating that the Secretary disburse: 
funds in accordance with the buc 
get adopted by the Council 
periodically submits to the Treasur- 
er statements of all expenses so (hs 
funds can be transferred to the Set- 
retary’s Account. Vouchers for 
transfer of funds are approved ° 
the chairman of the Finance Com 
mittee and all checks from ' 
Treasurer’s Account are signed > 
the President and Treasurer. T* 


books of the Society are audited an- 
nually by a certified public account- 
ant appointed by the Council. 

Mr. Collins quoted from the au- 
gitor’s report and pointed out that 
our accounting covers three divi- 
sions, general Society activities, 
publications, and research. He gave 
some contrasting figures for the fis- 
cal year ending October 31, 1946 and 
the current fiscal year, which indi- 
cated that general Society expense 
exceeded income by $3,594.00 and 
$16,875.00 respectively whereas THE 
Guipe showed a surplus during each 
of these years because of the in- 
crease in number of copies printed. 

On Research, Mr. Collins said that 





the 1946 expenses exceeded income 
by $11,779.63 and for 1947, total in- 
come amounted to $72,443.05 with 
expenditures of $82,032.59, a differ- 
ence of $9,589.54. He pointed out 
that complete operations for 1946 
showed a net income of $726.94, 
whereas for 1947 the net excess of 
expenses over income was $4,003.76 
The detailed figures he said are 
summarized in the accountant’s re- 
port. 

He also pointed out that in the 
total expense some capital expenses 
were included, but it was clearly 
evident that during the past year 
income from membership dues was 
not sufficient to balance the services 


Accountant's Report 








rendered to the Society's members 

Commenting on the Cleveland 
Laboratory, Mr. Collins pointed out 
that the appraised value was $137,- 
000 and the purchase price two 
years ago was $70,000. He mentioned 
that contributions to the Mortgage 
Retirement Fund had _ permitted 
substantial payments, so that as of 
October 31, 1947 the balance due on 
the mortgage was $20,125.00. Pay 
ments since that time have reduced 
it to $14,000.00 





Frank G&. Tusa & Co. 
Certified Public Accountants 
52 William Street 
New York 


Amertcan Society oF HEATING AND 
VENTILATING ENGINEERS, 

51 Madison Avenue, 

New York, N. Y. 


Gentlemen: 


Pursuant to your request, we examined the books of account and 
records of the American Socrery or HEATING AND VENTILATING ENG!- 
neers—New York, N. Y. and the related funds for the fiscal year 
ended October 31, 1947 and submit herewith our report 

The audit covered a verification of the Assets and Liabilities as of 
the close of business October 31, 1947. Also, for the fiscal year then 
ended, the recorded cash receipts were traced into the depositories 
the cancelled bank checks were inspected and compared with the 
record of cash disbursements, the disbursements were supported by 
payment vouchers and the dues income and the interest income from 
savings accounts and securities was accounted 

A Balance Sheet reflecting the financial condition of the Society as 
if the close of business October 31, 1947 is submitted herewith and 
your attention is directed to the following comments thereon 


CASH 


The cash on deposit was verified by direct communication with 
commercial and savings banks and reconcilement of the balances re- 
ported to us with those reflected by the books of the Society. A 
schedule of cash is included as part of this report 

Checks representing the cash on hand for deposit were inspected 
by us and the petty cash counted 


MARKETABLE SECURITIES 


The securities shown on the subjoined sehedule were verified by 
lirect communication with the Bankers Trust Company, where same 
are deposited for safe-keeping. This asset has been included in the 
balance sheet at the cost of acquisition plus the accumulated and 
accrued interest earned thereon 


ACCOUNTS RECEIVABLE 


A trial balance of the membership dues receivable taken as of the 
= of eens October 31, 1947 was classified as to membership and 
aged as follows 





CLASSIFICATION Total 1947 1946 Prior 
Members . ; $ 4,458.50 $3,220.50 $ 643.50 $ 594.50 
Associates 6,107.50 4,623.00 1,147.50 337.00 
Juniors ; 413.00 287.50 85.50 40.00 

TOTALS $16,979.00 $8,131.00 $1,876.50 $ 971.50 

CLASSIFICATION Total October September Prior 
Guides (Advertising and 
i Copy Sales) ..$ 6,982.16 $3,397.45 $1,357.84 $2,226.87 
Transactions .. tae’ 336.09 12.50 61.45 262.14 
Books and Reprints. ... 460.64 87.63 80.86 292.15 
Art and Engraving..... 54.22 —O— —O— 54.22 
iss dn 640.75 243.24 75 396.76 

TOTALS _.$ 8,473.86 $3,740.82 $1,500.90 $3,232.14 





_—— > , a) — — 
The reserves for dues and sundry accounts receivable doubtful of 
cehection as provided in our opinion are ample. 
INVENTORIES 
The emblems and transactions on hand on October 31, 1947 were 
counted by us and the guide paper was verified by direct communica- 
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tion with the printers. All inventories were priced and computed by u 
A schedule of transactions inventories follow 


Volume Year Quantity Price Amount 

Prior Prior 1,350 $1.00 $1,350.00 

47 1941 96 1.32 126.72 

48 1942 118 1.42 167.56 

49 1943 257 1.39 157.25 

50 1944 1) 1.82 100.40 

51 1945 395 1.91 754.45 

TOTAL $3,156 36 

EXCHANGES 

The open debits in this account represent accommodati: for « 


and traveling expenses to council members 
MORTGAGES RECEIVABLE 


The Society holds a mortgage dated November 15, 1945 on whicl 
Cyril and Ada R. Tasker are jointly liable to a balance of $6.706.56 
This indenture covers premises 3538 Edison Road. County of Cuyahoga 
Cleveland Heights, Ohio is payable in monthly installments of not l 
than $81.04 including interest and matures on or before November 15 
1955 


PERMANENT ASSETS 


The real estate, furniture and library were included herein per the 
book figures. During the current fiscal year the sum of $2,143.57 wa 
expended in additional improvements to the building housing the Re 
search Laboratory at Cleveland, Ohio. Depreciation of these assets ha 
been provided for at the following annual rates 


Building and Improvements > per cent 
Furniture and Fixtures 10 per cent 


DEFERRED CHARGES 

We have deferred to future operations one-sixth of the subscription 
paid to Heating, Piping and Air Conditioning for the reason that sub- 
scriptions were paid on a calendar year basis while the fiscal year of 
the Society ends on October 3lst. We also deferred to future operation 


promotion expenses of Guide copy sales incurred for the 1948 Guide 
Prepaid costs on Volume 53 of the Transactions were also deferred 


ACCOUNTS PAYABLE 
All purchase invoices found on file that were applicable to the opera 


tions of the current fiscal period were listed and the proper liabilit, 
therefor reflected in the attached balance sheet 


TAXES WITHHELD 


The sum of $562.60 represents Federal Income Taxes withheld fron 
salaries paid to employees during the month of October, 1947 


DEFERRED INCOME 


We have reflected as deferred income on the subjoined Balance 
Sheet the following dues prepaid to the Society as of October 31, 1947 


ELECTED MEMBERS 


Members $520.98 

Associates 704.51 

Juniors 93.00 
Students 27.50 $1.345.99 
PROPOSED MEMBERS . 351.00 
TOTAL $1,696.99 
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RESERVE FOR PUBLICATIONS 


In accordance with provision made in the 1947 Budget we have re- 
served the sum of $6,000.00 to cover publication of Transactions Vol 
ume 53. 


MORTGAGE PAYABLE 


mortgage payable on the real estate located at 7218 Euclid 
Avenue, Cleveland, Ohio, held by the Cleveland Trust Co. was verified 
by direct communication. This indenture is dated February 11, 1946 
matures on February 11, 1956 and bears interest at the rate of four and 
one-half (442%) per cent per annum payable quarterly together with 
installments of $875.00 each on March 15th, June 15th, September 15th 
and December 15th. The original mortgage of $35,000.00 has been re- 
duced by installments and payments on account so that on October 31, 
1947 there was a balance due of $20,125.00. There is held in reserve 
in the MORTGAGE PAYABLE REDUCTION FUND the sum of $8,720.98 
for the further reduction of the said mortgage 


The 


FUNDS 


occurred in the following 


An Analysis reflecting the changes that 
1947 has been made a 


Funds during the fiscal year ended October 31 
part of this report 
General Fund 
Reserve Fund 
Endowment Fund 
F. Paul Anderson 
Mortgage Payable 


Fund 
Reduction Fund 


INCOME AND EXPENSES 
A Statement in summary form reflecting the Income and Expenses 
and comparable items budgeted for the fiscal year ended October 31 


1947 of the Society Guide and Research follows 


BUDGET 
$ 84,300.00 


ACTUAL 
$ 86,083.33 


SOCIETY 
Income 


wess: Expenses ‘ 102,959.05 100,485.00 
NET OUT-GO 16,875.72 16,185.00 

GUIDE 

Income 94,697.29 78, 700.00 

Less: Expenses 72,235.79 72,715.00 


NET INCOME 22,461.50 5,985.00 
SOCIETY INCLUDING GUIDE 
Income ; 
Less: Expenses 


NET INCOME 


163,000.00 
173,200.00 


180,780.62 
175,154.84 


10,200.00 


5,585.78 


wan 


OUT-GO $ 


RESEARCH 
Income 
Less: Expenses 


75,000.00 
75,000.00 


$ 72,443.05 
82,032.59 


+a 


S$ 9,589.54 0 


COMBINED SOCIETY AND RESEARCH 
Income $248,223.67 $233,000.00 
Less: Expenses ...... ; 252,227.43 243,200.00 


NET OUT-GO $ 4,003.76 S$ 10,200.00 


CAPITAL ITEMS 


New Equipment for Research $ 2,637.23 0 
Initiation Fees to Reserve Fund 6. 669.00 7,500.00 
Improvements to Real Estate 2,143.57 —0- 


TOTAL $ 11,449.80 $ 7,500.00 


submitted 
FRANK G. TUSA & CO 
Certified Public Accountants 


Respectfully 


Dated January 12, 1948 


BALANCE SHEET 


or HEATING AND VENTILATING ENGINEERS 


New York, N 


AMERICAN SOcIETY 


October 31, 1947. 
ASSETS 
GENERAL FUND 
CASH 
On Deposit $32,704.14 
On Hand 100.00 $32,804.14 
INVESTMENTS (AT , , 


COST) 
Securities (Market Val- 
ue $37,426.41) .... 
= Accumulated Inter- 
sera $ 2,406.40 
125.00 


34,439.50 


ADD: Accrued Interest 36,970.90 


2,531.40 
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ACCOUNTS RECEIVABLE 

Membership Dues . , 10,979.00 
LESS: 40% for Research. . 
LESS: Reserve for Doubt- 


4,226.40 


Pa: atees 2,046.89 6,273.29 
4,705.71 
Advertisers and Sundry 
Debtors : 8,473.86 
LESS: Reserve for Doubt- 
ful 112.59 8,361.36 
INVENTORIES 
Transactions 3,156.36 
Emblems 167.64 
Guide Paper 7,396.78 
sl ee 
MORTGAGE RECEIVABLE 
PERMANENT 


70,120.80 
14,800.16 


Land and Building 
Improvements 


84,920.96 


LESS: Reserve for Depre- 


ciation 2,461.65 82,459.31 
Library , ‘ 300.00 
Furniture and Fixtures 3,606.32 
LESS: Reserve for Depre- 

ciation 1,832.40 1,773.92 

DEFERRED CHARGES 
Prepaid HPAC Subscrip- 

tions 1,835.77 
1948 Guide Promotion 1,040.08 
Transactions—Volume 53 59.21 


RESERVE FUND 
Cash on Deposit 


Securities at Cost (Market 


Value $43,647.80) 40,145.00 
ADD: Accumulated Inter- 
OOS 200 00sdééeeeseos 3,502.80 


F. PAUL ANDERSON FUND 


Cash on Deposit .. 34.61 
Cash on Hand for De posit 25.00 
Securities at Cost. (Market 

Value $956.00) ...... 1,000.00 
ADD: Accrued Interest 12.50 


MORTGAGE PAYABLE 
REDUCTION FUND 
Cash on Deposit .. 
Cash on Hand for Deposit 


LIABILITIES AND FUNDS 


GENERAL FUND 
LIABILITIES 
ACCOUNTS PAYABLE 
DUE TO RESEARCH FUND 
FEDERAL WITHHOLDING 
ACCRUED ACCOUNTS 
Additional Compensation 


DEFERRED INCOME 
Prepaid Membership Dues $1,345.99 


TAX 


Employees 


LESS: 40% epee to Re 

search , 490.20 855.79 
Dues Prepaid by Candi- 

dates for Membership 351.00 


Initiation Fees Prepaid by 
Candidates for Member- 
ship 

RESERVE FOR PUB- 
LICATION 

Transactions 

ume 53 


MORTGAGE PAYABLE 
Cleveland Trust Company 


TOTAL LIABILITIES 


1,100.00 


(1947) Vol- 


GENERAL FUND 


NOTE “A"—This Balance Sheet is subject to 
the comments contained in the letter at- 
tached to and forming a part of this report 

RESERVE FUND 
Principal 


F. PAUL ANDERSON FUND 


Principal 
Unexpended Income 


MORTGAGE PAYABLE REDUCTION FUND 
Principal 
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13,067.03 


10.720 


409.7 
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2 306.79 


6.000 00 


20,125.0 


=4 40 O4 
54,450.94 


33,696.55 $188 7 
1,033 
38.1 : 
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BUDGET COMPARISON-—SOCIETY ACTIVITIES 


ercan Socrery oF HEATING AND VENTILATING ENGINEERS 
New York, N. Y 


For the Fiscal Year Ended October 31 
Actual 


‘EMBERSHIP INCOME 
"Dl RENEWALS : 
“4 Members s 
Associate 
Juniors 
Students 
.UES—NEW MEMBERS 


Members 
\ssociates 

Juniors 
Students 


rOTAL DUES 
INCOME S 


THER INCOME 

108—Initiation Fees 

109-110—Emblems and 
Certificate Frames 


OTAL INCOME 
FROM MEMBERS . $ 


)ME FROM PUBLICA- 
TIONS 
5—Editorial 
16—Guide Sales 
vertisements 


Contract 
and Ad 


Sale of Transactior 


ig—Income from Book 
Reprints Etc 
19—Sales Codes 
20—Servicemen Fe 


NCOME FROM INVESTMEN 
125—Interest—Savings 
A cay me 
126—Interest—Securities 
127—Interest—Cert 
of Indebt 
Interest— Mortgage 


FIT FROM SALE 
F FURNITURE 


TOTAL CURRENT 


26,966.40 $ 26,000.00 $ 


21,662.10 
1,860.00 
15.00 


50,503.50 


oe 
a 


00 
4,557.00 
969.50 
411.00 


7,773.50 
58,277.00 
6,669.00 


399.41 


7,068.4 


17,500.00 


22,461.50 
1,177.47 
$82.45 
72.09 
2.00 
42,385.51 
rs 
123.69 
330.00 


14.86 
310.36 


INCOME 108,544.83 
LLECTION OF PRIOR 

YEARS DUES 2,729.30 

TOTAL INCOME $111,274.13 


PERATING EXPENSES 
—President’'s Fund 
Council Travel to 
Meetings 
60—Executive Committee 
61—Finance Committee 
t Membership 
Committee 
Admissions and 
Adv. Comm 
Constitution and 
By-Laws 
72—Nominating 
F Committee 
3B-—-Chapter Delegates 
: Committee 
i}C—Chapter Relations 
73D—Kardex Books to 
Chapters 
AS.A 
Membership 
Membership 
Certificates 
*—Medals and Awards 


» 


MEETING EXPENSES 
lf Meetings 
\—Speakers to 
Chapters 
Chapter Meeting 
Allowance 


UBLI -ATION EXPENSES 
Members Subscrip- 


_tions H.P.A.C 
202 ‘Transactions . 
-S—Membership Roll 
‘ot—Standards (Includ- 


ng Codes) 


27,147.10 


Heating, Piping & Air 


1,780.93 


3,600.29 


138.92 
100.00 


920.55 


147.86 


12,530.44 


3,363.14 
1,558.96 
900.00 


5,822.10 


11,012.15 
13,831.95 
2,267.47 


35.50 


Budgeted 


21,600.00 
2,500.00 
75.00 


50,175.00 


3,240.00 
2,600.00 
1,000.00 

75.00 


6,915.00 


A 


7,090.00 


7,500.00 
700.00 


8,200.00 


$ 65,290.00 


7,250.00 


5,985.00 
600.00 


500.00 
10.00 
50.00 


24,395.00 


50.00 
250.00 


4 
300.00 


600.00 


90,285.00 
2,000.00 


$92,285.00 


2,500.00 
3,500.00 
100.00 
200.00 
2,000.00 
500.00 
100.00 


2,000.00 


4,000.00 
250.00 


50.00 
100.00 


500.00 
250.00 


16,050.00 


2,500.00 


500.00 
900.00 


4,900.00 


10,000.00 
5,500.00 
1,500.00 

150.00 


17,150.00 





1947 


Increases Decrease 


62.10 


1,028.50 


1,957.00 


336.00 


2,293.00 


Lh 


~* 


250.00 

16,476.50 
17 

62.09 


42.00 


18,008.06 


73.69 
80.00 


14.86 
10.36 


178.91 


35.00 


100.29 


175.61 


$20.55 


868.14 


1,012.15 
8.331.98 
767.47 


10,111.60 


Conditioning, April 1948 


966.40 $ 


640.00 
60.00 


700.00 


1,404.00 


1,434.50 


3,321.50 $ 2,134.50 


831.00 
300.59 


1,131.59 


3,321.50 $ 3,266.09 


719.07 
100.00 
161.09 


1,928.09 


44.95 


170.48 
161.88 


102.14 


4,387.70 


114.50 


114.50 














HEADQUARTERS EXPENSES 





210—Salari« Secre 
and Staff 3? 751.01 9 000.00 
211—Additional 
Compensation 6.920.92 4,000.00 
212—Traveling—Secretary 
and Staff 1,987.21 1,500.00 
213—Rent and Light 1,101.39 1,000.00 
21 Telephone 1,227.44 900.00 
215—Telegraph 540.38 100.00 
216—Postage 5750.91 2,500.00 
217—General Printing 909.07 800.00 
218—Office Suppli« 926.00 750.00 
219—Addressing and Ad 
dress Change 71 50 00 
220—Profe iona Service ah 100.00 
221—-Bank Charge ; 100.04 
222 Depreciat n I 
ture and Fixture 4 0 
22 General Office 
Exper St ‘ OOO OM 
224—Pensio1 October 
1947 80.09 000 
rOTAL HEADQUAR 
TERS EXPENSES 8.1 5 60,550.00 
LESS: 30°. Charge 
Guide 10 18 1¢ 
40,671.67 12, 385.K 
PROVISION FOR UNCOI 
LECTIBLE DUES ) 
RESEARCH FUND RAIS 
ING CAMPAIGN 4am ».000.0 
ALLOCATION TO 
RESEARCH FUND > 000 O04 
INITIATION FEES TO 
RESERVE FUND 6,669 00 
fob j 1 O00 00 
TOTAL 
EXPENDITURES $109.628.05 $100.485.0 
BUDGET COMPARISON~GI 
AMERICAN Society oF HEATING AND VENTII 
New York, N. Y 
For the Fiscal Year Ended October 
Actual Budget 
INCOME 
116—Guide Advertisements $43.477.98 $41,200.00 
Guide Copy Sale 51,219.31 37,500.00 
$94,697.29 S$78.700.00 
COST OF GUIDE 
Paper S$ 7.870.30 $ 5.000.00 
Compositior Pre " k 16.841.34 18.000.00 
Binding 11,038.25 10,500.00 
Carton 1803.99 650.04 
Engraving and Artwork 1,006.46 800.00 
Editorial Salarie 583.28 3,000.00 
Editorial Survey 130.29 rT 
43,273.91 17,950.00 
ADVERTISING SALES 
PRODUCTION 
Salaries and Commis on 108.1 2,000.00 
Booklets Printing Postage 136.0 1.000.00 
Traveling, Et« 23.56 750.00 
767.7 6.750.0 
COPY SALES PROMOTION 
AND DISTRIBUTION 
Printing, Multigraphing 
Etc 1,264.1 10.00 
Mailing Expre S and 
Postage 713.6 6.500.404 
Indexing 0 O00. 
6.977.78 1100.00 
GUIDE COMMITTEE 
EXPENSE 785.67 750.0 
TOTAI 1,805.08 4.550.600 


APPORTIONABLE 


EXPENSES 
GUIDE GROSS EXPENSE 
NET INCOME 


17,430.71 


<.as0.49 


$22,461.50 §$ 


18,165.00 


2.41040 


5,985.00 
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Frank G. Tusa & Co. 
Certified Public Accountants 
52 William Street 
New York 

Research Laboratory of the 

AMERICAN Society oF HEATING 

AND VENTILATING ENGINEERS 
51 Madison Avenue, 
New York, N 


Gentlemen: 


Pursuant to your request, we examined the books of account and 
records of the Research Laboratory of the American Society or HEAT- 
ING AND VENTILATING EnGcineers—Cleveland, Ohio and New York, N. Y. 
for the fiscal year ended October 31, 1947 and submit herewith our 
report. 

e audit covered a verification of the Assets and Liabilities as of 
the close of business October 31, 1947. Also, for the fiscal year then 
ended, we traced the recorded cash receipts into the depositories; we 
inspected the cancelled bank checks which we compared with the rec- 
oO of cash disbursements; we —— the disbursements by pay- 
ment vouchers; we accounted for the dues income and interest income 
from savings accounts. 

A Balance Sheet reflecting the financial condition of the Research 
Funds as of the close of business October 31, 1947 is submitted here- 
= and your attention is directed to the following comments 
thereon: 


CASH 


The Cash on Deposit was verified by direct communication with 
Commercial and Savings Banks and reconcilement of the balances re- 
ported to us with those reflected by the books of the Laboratory: 

: Checks representing the Cash on Hand for Deposit were inspected 
»y us. 

Petty Cash and the Traveling Imprest Fund are included per veri- 

fication from the Cleveland Office 


PERMANENT 


The Director of Research furnished us with schedules of Instru- 
ments, Equipment, Furniture and Fixtures of which summaries follow: 





Equipment Value Depreciation Balance 
I es ct eet . $21,646.90 $ 7,057.84 $14,589.06 
Constructed ......... ; : 800.00 160.00 640.00 
Donated ..... phaew aa ‘ 4,120.06 1,001.66 3,118.40 

TOTALS ..... sccvesee $26,566.96 $ 8,219.50 $18,347.46 
Instruments ........ a oe .. $11,734.85 $ 4,193.86 $ 7,540.99 
Laboratory Equipment .......... oa 7,29. 79 2,225.46 5,068.33 
Furniture an ixtures. re 7,538.32 1,800.18 5,738.14 





EUR Vain pk awnwadevanns .-» $26,566.96 $ 8,219.50 $18,347.46 


The purchased equipment has been valued at cost, the constructed 
equipment has been appraised as at the date of completion and the 
donated equipment has been stated at market value. In addition the 
laboratory ssesses fully depreciated equipment having a residual 
value of $522.50 which has not been reflected in the Balance Sheet. 


ACCOUNTS PAYABLE 


All purchase invoices found on file that were applicable to the oper- 
ations of the current fiscal period were listed and the proper liability 
therefor reflected in the attached Balance Sheet. 


DEFERRED INCOME 


We have allocated to future operations the income applicable to the 
uncompleted portion of the projects or to be qummmenasl. 

Exposition contributions in the sum of $8,598.69 representing the ex- 
cess over $7,500.00 have been deferred to future operations in accord- 
ome with Council's resolution contained in the minutes of April 14, 
1947. 


FUNDS 


Mr. C. F. Roth of the International Exposition Co. turned over to 
the Laboratories the additional sur of $4,000.00 which resulted from 
economies in the operation of the Cleveland show. 

In accordance with the Council Minutes of April 15, 1947 we recom- 
mended that this sum could be applied “toward any improvement that 
would produce + | benefits and would be useful over a long 

riod, or that it be used as a reserve fund against the time when the 

esearch Income becomes reduced and may need stabilization in 
periods of depression, or in the alternate years when the Exposition is 
not held.” 

Based on the foregoing we set-up the sum as a Reserve Fund on 
the subjoined Balance Sheet. 

An Analysis of the Research Fund reflecting the changes that oc- 
curred therein during the fiscal year ended October 31, 1947 also is 
included herein. 


INSURANCE 


The following fire insurance coverages are being carried by the Re- 
search Laboratories which contain unexpired premiums in the sum 


of $747.08: 
Building ...... Sobacenet ichtdaedeae ean $116,000.00 
DE 5 deuhewhe dxeu aun es é 15,000.00 


Respectfully submitted. 
FRANK G. TUSA & CO., 
Certified Public Accountants 
January 12, 1948 
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BALANCE SHEET 






AmeRIcAN Soctety oF HEATING AND VENTILATING Fn: 
Research rund 
New York, N. Y. 
October 31, 1947 


ASSETS 







REPRARCH FUND 


ASH 
ON DEPOSIT 
Treasurer's Account— 
Bankers Trust Co. . $ 786.33 
Secretary's Account 
Chase National Bank ; 8,737.89 
Director's Account— 
Cleveland Trust Co 1,090.25 
Thrift Account— 
Bank for Savings . 5,447.04 $16,061: 


ON HAND FOR DEPOSIT 

Director's Account .. 413.9 
ON HAND 

Cleveland, Ohio ....... 50. 
TRAVEL IMPREST FUND.. 200.0 , 


DUE FROM SOCIETY 


PERMANENT 
Laboratory Equipment, Fur- 
niture and Fixtures .. 26 566.96 
LESS: Reserve for Depreciation 8,219.50 18.347 4 

















Tools and Supplies . 300.0 


DEFERRED CHARGES 
Unexpired Insurance Premiums 


TOTAL RESEARCH FUND 
RESEARCH ENDOWMENT FUND 


CASH ON DEPOSIT 
Bank for Savings . 














LIABILITIES 

















AND FUND 
RESEARCH FUND 
ACCOUNTS PAYABLE . $ 2500 
ACCRUED ACCOUNTS 
Real Estate Taxes ...... $ 1,750.00 
Interest on Mortgage. . 113.20 
DE. Sus cdehes's tot : 91.41 1,954.61 
FEDERAL WITH- 
HOLDING TAXES .. 587.92 
DEFERRED INCOME 
PROJECTS 
Technical Advisory Com- 
mittee on Glass ..... $7,291.37 ai 
Summer Cooling ...... 1,859.45 
Sound Energy Studies.. 574.39 re 
Weather Design Data... 104.90 me 
Heat Losses Due to . 
Infiltration ........ , 188.75 10,018.86 
EXPOSITION ... 8,598.69 18.617.5 - 
DUES—MEMBERS AND Gu 
ASSOCIATES : 
40 Per Cent of 1947 Dues inc 
Prepaid in 1947 .. 490.00 $21.9% ni 
RESERVE FUND ....... 4,000.00 mil 
RESEARCH FUND .... 17,150.34 in 
TOTAL RESEARCH LIA- sta 
BILITIES AND or 
EE wecetienshs« { Rs, 
RESEARCH ENDOWMENT FUND Pel 
Principal be vanscennel 633 ¢ the 
$4 1S 
ee 
BUDGET COMPARISON 1 
AMERICAN Society oF HEATING AND VENTILATING ENGINE! hel 
Research Fund 19 
New York, N. Y ; 
att 
For the Fiscal Year Ended October 31, 1947 T 
Budget .t 
Actual Provision Increase ecre ’ 
INCOME exc 
MEMBERS DUES .. . $33,695.61 $36,000.00 $ $2,304 tee 
CONTRIBUTIONS 
Council .... 5,000.00 5,000.00 lor 
Exposition 7,500.00 7,500.00 An 
General .. 7,183.00 10,500.00 _ 
Earmarked 19,047.49 16,000.00 3,047.49 1 
INTEREST 16.95 0 16.95 sea 
TOTALS 72,443.05 $75,000.00 $3,064.44 S.6- an 
eg 
EXPENSES j 
Committee Expenses .. $ 2,047.48 $ 1,000.00 $1,047.48 vor 
Staff Salaries .......... 48,376.02 45,950.00 2,426.02 F 
Laboratory Expenses ... 15,156.06 11,950.00 3,206.06 Da} 
Laboratory Maintenance 9,108.95 8,500.00 608.9: : nel 
Cooperative Contracts 7,344.08 7,600.00 . rep 
Dee ssses .. 2.» $82,082.59 $75,000.00 $7,288.51 $ 2559- W . 
: Bg @ = = wt 
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Report of Council 


suncil for 1947 was organized 


be and. Ohio, January 30, at the 
Hote ‘atler with only one member 
a Sek on of meeting places for 1948 
meetil - were made and also the 1949 
Annu Meeting place was approved. 

" President Woods announced the ap- 
ointment of Council and Special Com- 
mittees and appointment of the Secre- 


Technical Secretary and Assistant 
to the President were confirmed. 

Other routine business included the 
of depositories for Society 
funds, approval of the lease for the 
headquarters office in New York, reap- 
pointment of the Society's Certified 
Public Accountant and authorization to 
make a substantial payment from the 
mortgage reduction fund. 

President Woods announced the ap- 


. pointment of two committees, one on 


Business and Financial Operations, and 


the other on Society Administrative 


Problems with E. N. McDonnell and 
S nean L. E. Seeley, respectively as 


nairmen. 
In April the Council held its spring 
meeting at the Hotel Stevens, Chicago, 


S and all Officers were present and 10 of 


the 14 Council Members were in at- 
tendance. 

The report on the 1948 Exposition in- 
dicated that a large part of the avail- 
able space at Grand Central Palace, 


| New York, was under reservation. 


The Council received reports on the 
progress of research work, the fund 
raising activities, and recommendations 
from the Meetings Committee on future 
meeting places until 1950. 

The Finance Committee recommend- 
ed new advertising rates for the 


' Heattinc VENTILATING AIR CONDITIONING 


Guwe effective in 1948, based on greatly 


' increased distribution of the Society's 





official handbook. The Finance Com- 
mittee also reported further reduction 
in the mortgage by payment of an in- 
stallment June 15. 

A report on the development of the 
Pension Plan for staff members and 
the progress being made in assembling 
historical data by the History Commit- 
tee were presented. 

The June meeting of the Council was 
held at Coronado, Calif., with 12 of the 
18 Officers and Council Members in 
attendance 

The Membership Committee reported 
a total membership of the Society in 
excess of 5,500. The Meetings Commit- 
tee suggested a list of possible subjects 
for papers to be discussed at the 54th 
Annual Meeting 

The Committee on Promotion of Re- 
search brought a number of questions 
and suggestions before the Council with 
regard to research procedure as it in- 
volved fund raising plans. 

R. F. Taylor, chairman of the Chapter 
Relations Committee, gave a detailed 
report and outline of seven items which 
were under consideration, the object of 
which was to assist Chapters. 


The Council nominated five members 
to serve on the Committee on Research 
for a three-year term. 

The Fall Meeting of Council was held 
in Pittsburgh on November 10, and 15 
of the 18 Council Members were in at- 
tendance. 

Upon a favorable report from the 
Executive Committee, the Exchange 
Service Plan with the ASRE was rec- 
ommended for the coming year. A spe- 
cial design for a Chapter past presi- 
dent’s emblem was authorized 

The Finance Committee presented a 
budget for 1948 covering the fiscal year 
ending October 31, 1948. 

After adjustment of some items, ap- 
proval was given to the budget and 
estimated income of $294,900 and ex- 
penditure of $294,050. This included 
budget for research of $96,100 

The report of the Special Committee 
setting membership grades was received 
and its recommendations referred to the 
special committee on Administrative 
Organization and the Constitution and 
By-Laws. 

E. N. McDonnell reported on the work 
of the Business and Financial Operation 
which had developed a 10-year agree- 
ment for handling the Expositions and 
the signing of a contract was author- 
ized. 

The Committee on Constitution and 
By-Laws reported on the amendments 
to the By-Laws and indicated that it 
had consulted legal counsel so that the 
amendments would be in harmony with 
the New York State Membership Cor- 
poration Law and the new Charter of 
the Society. The Committee planned to 
submit a streamlined version of the 
Constitution and By-Laws for later con- 
sideration 











As required by the Constitution, the 
Council selected four members of the 
Nominating Committee and an Alter- 
nate as follows: R. H. Carpenter, New 
York; John James, Cleveland; J. E 
Haines, Minneapolis; Art Theobald, Los 
Angeles; and H. King McCain, Atlanta 
Alternate. 

J. F. Collins, Jr., Chairman of the 
Pension Committee reported that the 
pension plan previously authorized by 
Council had been made effective as of 
October 1, 1947 for participation by two 
members of the headquarters staff and 
four of the Laboratory staff. 

The F. Paul Anderson award was 
voted to James H. Walker, Detroit, for 
his outstanding contributions to the ad- 
vancement of heating, ventilating and 
air conditioning as an engineer, execu- 
tive and author and for his many dis- 
tinguished services to the ASHVF 
which were rendered without thought 
of reward but only to give aid to his 
fellow members of the profession. The 
medal was presented to Mr. Walker be- 
fore his untimely death on December 2. 
1947. 

The Meetings Committee reported on 
the details of the Annual Meeting Pro- 
gram. 

During the meeting required action 
was taken on resignations, cancellation 
for nonpayment of dues and the voting 
of life membership to 15 members. All 
mandatory duties imposed by the Con- 
stitution and By-Laws of the Society 
were carried out. 

Respectfully submitted 


Tue Counci 


Report of the Secretary 


The work of the Secretary's office in 
1947 has been greatly increased because 
of a continuously growing membership, 
an expanded production and distribu- 
tion of Society publications, many ad- 
ditional administrative problems result- 
ing from the faster tempo of research 
and other major committee activities, 
with the attendant, larger correspond- 
ence and more detailed record keeping. 

The Secretary's office has carried out 
all of the duties assigned of keeping all 
membership and financial records, han- 
dling elections of new members, han- 
dling all changes of addresses, editing 
the monthly JourNnaL, preparing the 
TRANSACTIONS and publishing Tue Guipe. 
A new function was the production of 
the research bulletins, just out, which 
required several hundred hours of staff 
time to prepare them for printing. 

The planning of meeting programs in- 
volves much detailed effort with the 
committees in charge of arrangements. 

The Secretary’s office handles the ar- 
rangements for the trips of officers and 
all other speakers visiting Chapters, 
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and during this year the following were 
included: Officers visited 13 Chapters 
and speakers visited 40 Chapters 

It is significant that between 800 and 
900 members are serving on the many 
committees responsible for Society's ex- 
tensive operations of which about 200 
devote their work to research. 

The Society with 6000 members has 
become a good sized operation involv- 
ing an annual income of $180,987.88 and 
an expenditure of $168,203.90. 

To give just a glimpse of some of the 
work that goes through the Secretary's 
office during the year, it might be en- 
lightening to the members to ask—Did 
you Know? 

That the Society received 979 applica- 
tions for membership? 

That ‘the President and Secretary 
signed 1000 membership certificates? 

That the Society issued 1800 checks 
which required the Secretary's signa- 
ture? 

That the Secretary received 18,000 
checks? 
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That labels for 16,800 users of Tue 
Gumwe were addressed? 

That 6000 changes of addresses were 
received? 

That 60,000 sheets of stationery and 
over 100,000 envelopes were used? 


To carry on the work the staff num- 
bers 14 at the moment and is a little 
short handed to meet our requirements 
effectively. 

As a result of a special survey recent- 





ly completed, it is anticipated that some 
administrative improvements can be in- 
troduced during the coming year in 
order to give more adequate service 
to the members. 

It is appropriate to express sincere 
appreciation to the officers and commit- 
tees who devoted so much of their time 
to Society work and to pay special 
tribute to my associates on the staff 
who did so much to carry on the So- 
ciety’s work under the many trying 
conditions which were encountered in 
1947. 

Respectfully submitted, 
A. V. HuTCHINSON, 
SECRETARY 


Nominating Committee 


President Woods called upon Neil 
H. Peterson, San Francisco, Calif., 
chairman of the Nominating Com- 
mittee, who said that many who 
have served on the Nominating 
Committee are aware of the diffi- 
culties experienced in the past few 
years. In 1946 the Nominating Com- 
mittee numbered 36 and in 1947, in 
accordance with the new By-Laws 
the membership was 11, with two 
alternates. Many past members 
have mentioned the time consumed 
at meetings of the committee which 
require a total of from 10 to 20 
hours. During the past year the 
committee held three sessions and 
required about six and one-half 
hours for the meetings. At the first 
meeting about 25 names were sub- 
mitted for consideration. Between 
the first and second meetings about 
25 more names were submitted. Bi- 
ographies of all were prepared and 
circulated prior to the second meet- 


ing held at Coronado. The minutes 
of all meetings are being made 
available to the incoming Commit- 
tee. 

Mr. Peterson indicated that there 
had been some question in the 
minds of some of the officers and 
members regarding the new Com- 
mittee set-up and how it would 
function, particularly with respect 
to the relationship between the sev- 
en members and one alternate se- 
lected by the chapter delegates and 
the four members and one alternate 
appointed by the Council. 

Mr. Peterson said, “I think I 
speak for the Committee when I say 
that we had no serious difficulties. 
Our discussions were straight-for- 
ward, the meetings were conducted 
with dispatch, sand I believe it is 
safe to say that there is no ques- 
tion that the new structure and re- 
duced size of the committee is going 
to operate much more effectively.” 


New Constitution Adopted 


As a preliminary to the report of 
the Committee on Constitution and 
By-Laws, President Woods men- 
tioned that during the year the 
committee had asked for assistance 
from the Council as to the bearing 
that the laws of the State of New 
York might have on the revision of 
the Constitution and By-Laws 
which were under way, and it was 
found that it was necessary to have 
certain time intervals observed re- 
garding notification of meetings 
and a new procedure for voting, 
which must be done either in person 
or by proxy. He explained that the 
use of proxies did not in any way 
change the secrecy of the ballot, 
and he pointed out that it was en- 
tirely proper for anyone attending 
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the Annual Meeting to cast his vote 
and a ballot box had been placed 
at the registration desk for this 
purpose. He also stated that if a 
member was present and wished to 
change his vote, having previously 
voted by proxy, he could request the 
withdrawal of his former vote. He 
expressed the hope, however, that 
nearly everyone was so certain of 
his wishes that he would not want 
to change now. 


President Woods explained that 
the announcement accompanying 
the ballots was inadequate, so that 
a supplementary postcard on the 
balloting procedure was mailed to 
all members. He reported some crit- 
icism of the fact that printed copies 
of the old and new By-Laws had not 


been supplied. He indic 
the preparation of the 
was a fairly difficult un 
because of the initial ch; 
also because the order a 
ences were changed. He 
some indication of the 
of the work of the telle: 
dling 1800 ballots. 
Before presenting his re; S| 
Downs, Kalamazoo, Mich 
he wanted to express ap) 
of the present committe: 
work of the former chai 
late William T. Jones, Bost 
whose death occurred last 
The present committee h¢ 
meetings and had ende: 
carry out its duties in a 
with the Constitution and B 
Mr. Downs referred to 
that the membership had 
notice by mail dated Dece: 
1947, referring to the chan 
Constitution and By-Law 
balloting on the amended ( 
tion. A report of the mail |! 
the Constitution is to be 
at the Tuesday morning 
At the present time the matter 
der consideration is the revised 
Laws. After pointing 
changes in the old By-Law 
asked whether the amended 
Laws should be considered 
whole or whether they sh 
considered article by articl 
On motion of W. A. Danie! 
Memphis, Tenn., and second 
A. W. Edwards, Cincinnati, O 
was the sense of the meetin 








Tuart the amended By-Laws 
sidered as a whole 


President Woods called f 
and declared the motion ad 
without dissent. 

President Woods then called 
a discussion on the By-Laws and H 
K. Ormsby, Jr., Syracuse, N. Y 
quired about Article B-VIII, Sec! 
11, asking whether the one men 
required from each Chapte! 
one member being elected 
each region by the Chapter De. 
gates Committee, or does it 
the one who may be selected by ' 
Council. 

Mr. Downs stated that it 
to the Committee as a who 
does not specify which gr 
particular one has to come n | 

L. C. Gross, Minneapolis, M! | 
requested an explanation of Articl 
B-X, Section 3, with regard 
Chapter’s income other th 
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: ynless approval is obtained 


its d 
from the Council. 

president Woods stated that the 
m had been raised by several 


quest! 
chapter representatives and this 
matt was on the agenda for 
Council discussion on Tuesday eve- 
ning 


It was President Woods’ opinion 
that we can keep within the intent 
and not put on such rigorous con- 
straints as to embarrass Chapters 
from carrying on any reasonable 
activities 
L. T. Avery, Cleveland, Ohio, in- 
quired whether a vote for adoption 
was final or would a mail ballot be 
required. 

President Woods said that the 
vote on the By-Laws at the meeting 
vould be final. 

President Woods asked whether 
there was any further discussion 
and then called for a vote on the 
motion of Mr. Avery, seconded by 
E. W. Gifford, Milwaukee, Wis 
To accept the amended By-Laws as sub- 
nittled by the Committee on Constitution 
nd By-Laws 


The motion was carried for the adoption 
f the amended By-Laws 


Mr. Downs said that after several 
‘onsultations with the Society's at- 
torney during the Fall it has been 
pointed out that in addition to our 
harter we have a Constitution, By- 
Laws, Rules and Regulations on Re- 
search, with several appendices, 
which we think might be removed 
The committee had discussed with 
the attorney the matter of stream- 


idea of removing duplication. He 
pointed out that under laws of the 
State of New York we are basically 
perating under the charter and 
that the court would consider the 
Constitution, By-Laws, Rules, Reg- 
lations, etc. merely as By-Laws. 
It was the hope of the committee 
that a sample of the streamlined 
version be submitted at this time to 
show just what might be done, but 
time did not permit the committee 
to offer such a document. It will, 
indoubtedly, be a problem for the 
incoming committee, unless the 
members here raise objection to the 
idea 

President Woods said that on be- 
half of the Society he wished to ex- 
press the appreciation of the mem- 
vers for the work of the Constitu- 
ion and By-Laws Committee which 
had done an excellent job under 


r 


rather trying conditions. 


Research 


President Woods called upon I 
P. Saunders, chairman of Commit- 
tee on Research, for a report of the 
Committee (complete report pub- 
lished in March 1948 JourRNAL SEc- 








GRE JOURNAL SECTION] 


rion, Heating, Piping & Air Cond 


tioning } 


Water Curtain and Exhaust 


Ventilation 


President Woods then announced 
the presentation of the first tech- 
nical paper, A Method of Fire Control 
by A. C. Bartlett (complete paper 
published in the November 1947 
JOURNAL SEcTION, Heating, Piping & 
Air Conditioning 

Mr. Bartlett gave an abstract of 
his paper pointing out the high- 
lights and indicating the results 
which were obtained. He described 
a system that had been operated for 
fire prevention engineers, represen- 
tatives of insurance companies, firs 
chiefs, and many other persons. He 
explained that it was merely a 
method of fire control to prevent 
the spread of smoke in multi-story 
buildings and he felt that the mat- 
ter naturally fell within the prov- 
ince of the heating and ventilating 
engineers and presents a real 
lenge to the profession 


chal- 


A. C. Buensop, New York, N. Y., said 
that the author had made an important 
contribution and pointed out that in the 
case of panic in a multi-story building 
that the entrance doors on the first floor 
would be opened to let people go out 
and he felt that an opening at the top 
of the building permitting the entrance 
of outdoor air might be a handicap 

H. M. Nosis, Cleveland, Ohio, asked 
whether it would be possible to instal 
in the first floor enough exhaust far 
capacity to take care of the leaks and 
on the other floors similar fans which 
would start to operate as soon as the 
sprinkler system functions 

Mr. Bart Lett, in referring to ques- 
tions, stated that the system was de- 
signed to create a down draft on the 
second, third and fourth floors, etc 
from an opening at the top of the build- 
ing, and he pointed out that a fan will 
take its supply of air from the point 
of least pressure. He stated that if a 
system is designed so as to create more 
resistance to the flow of air through 
the openings on the first floor than 
through the openings on the upper 
floors, it is only a question of figuring 
how large a fan is required. There are, 
of course, certain limits to the amount 
of fan capacity which can be properly 
applied, but the matter is not a matter 
of economics, but of safety. The aim is 
to save human lives and the natural 
course of the fire should not be reversed 
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Control Fires 


by putting fans on the first floor, w! 
might perhaps pull smoke and fire f:1 
the third floor. The object is to creat 
yndition of static-effect and confine the 
fire to the floor on which it 
that the fire fighters can get at it wit 
equal effectiveness from above r be 
Ww 
President Woods announced 
he second paper entitled State Laws 
Concerning Industrial Exhaust Ven 
tilation by K. J. Caplan and A. D 
Brandt would be presented by titl 
and inquired if there was any dis 
cussion. (Complete paper published 
in the February 1948 JouRNAL SE 
TION, Heating, Piping & Air Cond 


tionine 


Second Session—Tuesday. 

February 3, 9:30 a.m. 

The second session convened 
9:30 a.m. in the Grand Ballroom ot 
the Commodore Hotel, New York 
with President Baldwin M. Wood 
presiding. President Woods called 
for the report of the Board of Tell 
ers of the election, which was pr‘ 
sented by C. S. Koehler, chairman 
of the Board of Tellers (Complete 
report published in the March 1948 
JOURNAL SECTION) 

The chairman announced that in 
accordance with the results of the 
election the officers were declared 
elected 

The chairman also announce: 
that in accordance with the election 
he declared that the amended Co. 
stitution, as submitted to the mem 
bers on December 29, 1947, wa 
adopted 

M. W. Bishop, Chicago, Ill., chai 
man of the Membership Committee 
presented a report stating that the 
membership as of January 1, 1948 
was 5925, representing a net in 
crease of 640 during the year, the 
total elections being 868, and resig 
nations 22 

Referring to the resignations, M1 
Bishop stated that a large percent 
age of these was due to change of 
employment, by the resigning mem 
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bers, to fields not related to heating, 
ventilating and air conditioning. 

An advancement of 46 members 
from Associate to Member grade 
was noted. Junior membership had 
increased by 95, and Student mem- 
bership from 76 to 103. 

An Associate Group Committee, 
consisting of seven members from 
zones approximately the same as 
used by the Nominating Commit- 
tee, had been formed during the 
year and had been of great service 
to the Membership Committee. Mr. 


Bishop expressed appreciation of 
the splendid cooperation of Secre- 
tary Hutchinson and the New York 
staff, as well as R. F. Taylor, Hous- 
ton, Tex., chairman of the Chapter 
Relations Committee. 

On motion of R. L. Gifford, sec- 
onded by F. C. McIntosh, it was 
voted that the Report of Member- 
ship Committee be received and 
filed. 

Chairman Woods spoke of the in- 
creased amount of work required 
in counting the ballots for 1948 due 
to change in the method of election, 
and stated that the appreciation of 
the Society was due the Board of 
Tellers for performing this arduous 
task. 


Downward Projection of Heated Air 


Chairman Woods then asked A. 
E. Stacey, Jr., vice-president elect, 
to assume the chair and conduct 
the technical session. 

The first paper presented was 
Downward Projection of Heated Air 
by Linn Helander and C. V. Jako- 
watz, Manhattan, Kans. (published 
in the March 1948 JouRNAL SECTION, 
Heating, Piping & Air Condition- 
ing). 


Ex.trot Gopes, New York, N. Y., in- 
quired whether the assumption men- 
tioned in the paper that downward 
velocity and temperature of the stream 
at any horizontal section were uniform, 
had been corroborated by the tests. 
He also asked whether additional tests 
using divergent nozzles for downward 
projection of heated air were contem- 
plated. 


M. G. KersHaw, Philadelphia, Pa., 
asked the authors whether test data 
had been obtained for distances greater 
than six feet below the discharge since 
in the application of down-blow heat- 
ers distances of 10, 15 and perhaps 25 ft 
were frequently encountered. He also 
asked what effect a series of nozzles 
would have on the pattern of the air 
stream. 


C. S. Leopotp, Philadelphia, Pa., 
asked whether experiments had been 
conducted on downward projected air 
colder than the room air. 


C. M. Asutiey, Syracuse, N. Y., stated 
that Professor Helander had made an 


excellent first approach to a very diffi- 
cult problem and recommended that 
the paper be given careful scrutiny and 
study. 


Linn HELANDER, in reply to Mr. Godes, 
stated that the original assumptions had 
not been borne out by the test results 
since neither the velocity nor the tem- 
perature was found to be uniform across 
a horizontal section. Interference by 
walls, ceiling and floor affect the shape 
of the stream. The final formula was 
developed with three constants or fac- 
tors which could be determined experi- 
mentally. One of these factors would 
take into account the variation in veloc- 
ity from the center to the periphery 
of the air stream at any horizontal sec- 
tion. The author felt that the formula 
given did agree fairly well with the 
results if it were recognized that the 
bottom of the air stream would fluctu- 
ate within a range of 2 to 4 ft. It was 
possible that tests of divergent noz- 
zles might be included as the program 
was continued. 

Answering Mr. Kershaw, Professor 
Helander mentioned that the test ori- 
fice was located 20 ft above floor level, 
and that tests had been conducted in 
which the stream was projected down- 
ward a distance of 18 ft. As no tests 
had been conducted up to the present 
using a series of nozzles, no data had 
been obtained under these conditions. 

In reply to Mr. Leopold’s question, 
the author stated that while tests with 
air below room temperature were con- 
templated, none had been run up to 
the present time. 


Discharge From a Long Slot Studied 


The next paper, The Discharge of 
Air from a Long Slot, by Alfred 
Koestel and G. L. Tuve, Cleveland, 
Ohio, (published in the January 
1948 JouRNAL Section, Heating, Pip- 
ing & Air Conditioning) was pre- 
sented in abstract by Mr. Koestel 
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who stated that the paper was the 
result of a cooperative research 
project carried on at Case Institute 
of Technology. 

C. M. Asuuey, Syracuse, N. Y. (Wrir- 
TEN): The authors are to be highly com- 
plimented for the excellent presentation 
of the results of this experimental pro- 
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gram. While the materia] 
interest from a theoretical p. 
it unfortunately is not read 
tible to practical use. The p 
son for this is that when 
from different portions of 
permitted to converge, the st 
to spread in a direction at : 
to the plane of the slot i: 
similar to the old fashion 
Since such slots are norma 
a horizontal direction the r« 
charge stream is in the forn 
cal sheet of air which is norm 
objectionable. For this reaso: 
of vanes behind the slots is 
perative except where the rat 
to outlet velocity is very | 
interest of standardization a: 
of the loss of total pressure ji 
such vanes are ordinarily n 
straight or only slightly cu 
tending to recover only a po 
duct velocity pressure and 1! 
more uniform discharge v« 

In view of this situation, th 
duct losses is perhaps the n 
esting material in the paps 
practical point of view and it 
helpful if this material could 
panded further. 

Of theoretical interest is th« 
ship between curves B and C of Fig 
indicating a slight decrease « 
coefficient based on outlet stat 
sure with an increase of kinetic en 


G. B. Priester, Baltimore, Md 
attention to the statement in the | 
that “static pressure regain a 
duct is encountered in any design | 
involves a dead-end duct of 
cross section with side outlets unifor 
spaced.” He felt that the computat 
of static regain was extremely im; 
in proper design of duct systen 
referred to the method as explai: 
the book Modern Air Cor 
Heating and Ventilating by ( 
Cherne and Grant. He believed | 
the static regain method was sufficient 
important so that it should be 
in THe GuIDE. 

Referring to the paper, M: 
stated that if the data from Fig. § 
included in Fig. 9, and the « 
Fig. 9 extended, then the curve w 
be straight instead of curved 
extreme right as shown 

Mr. Priester asked whether i! » 

correct to conclude from the paper ' 
a narrow slot would give the best 
formance, and that the throw 
does not vary a great deal as the 
width is varied. Also, it appear« 
for a given air quantity and a giv 
duct length, that the ratio of 
to duct area should be less tha! 
for good air distribution, and t! 
length of the throw of the ai 
was practically fixed regardles 
width. The width of slot appar« 
a definite effect upon the ans 
discharge. In conclusion, M: 
complimented the authors on t! 
of the paper. 


A. C. Bartiett, Boston, Mas 
that the average engineer was ! 
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in obtaining an air flow from 


pet 

ews right angle to the axis of the 
duct than he was in the pattern of the 
flow f a slot. Interest in the design 
¢ vanes for producing the desired type 
of flow or correct angle of discharge 
seemed more important than the deter- 
minati » of the flow pattern from slots 
without vanes. 


Mr. Leopotp recognized the value of 
ion on the behavior of air 
¢reams in a room of infinite size as a 
theoretical background for further de- 
velopments. He felt that sufficient data 
were now available on the theoretical 
behavior of air streams in an infinite 
-oom so that attention should now be 
devoted to the problem of distributing 
air in a finite room with a limited ceil- 


informat 


ing height. 

w. B. Harris, New York, N. Y., re- 
narked that in the paper, velocity was 
ssumed to be essentially uniform from 
ne end of the slot to the other. He 
inquired whether there was a great 
variation in velocity from one end of 
the slot to the other as the velocity 
increased or decreased. Also, he asked 
what was the minimum ratio of slot 

duct area which would give essen- 
tially uniform air distribution. 


Ww. C. L. Hemeon, Pittsburgh, Pa., ex- 
pressed the opinion that the work re- 
ported had been a logical beginning, 
ind that practical application to small 
rooms was indicated for future tests. 


R. D. Maptson, Buffalo, N. Y., ex- 
pressed agreement with Mr. Hemeon’s 
remarks. He also noted that the paper 
emphasized the point that air does not 
flow straight out from openings, and 
felt that from now on attention should 
be directed to the problem of.obtaining 
air flow in outlets at right angles to the 
axis of the duct. 


Mr. Stacey cited his experience with 

1 slot 80 ft long and 1 in. wide, and 
stated that his problem of obtaining 
correct distribution would have been 
somewhat easier if the information in 
the paper had been available at the 
time 


Mr. Koestet, in replying to Mr. Pries- 
ter, stated that Fig. 9 was a plot of end 
points from curves such as Fig. 8 ob- 
tained by dividing the final static pres- 
sure at end of duct by the total energy 
it duct entrance. Up to the present, 
no data had been obtained on throw of 
air from the slots tested, but some data 
might be obtainable from later tests. 

Replying to Mr. Ashley, Mr. Koestel 
stated that Fig. 9 indicated the loss due 
to eddy currents rather than duct fric- 


tian 
UOon Loss 


Referring to Mr. Bartlett's remarks, 
the author stated that he hoped to de- 
termine the proper shape and location 
of turning vanes to produce a discharge 
‘ alr at right angles to the axis. 

Replying to Mr. Harris, the author 
reported that there was a velocity loss 
due to eddy currents or conversion 
which was found to be about 5 to 10 
percent. The magnitude of the velocity 





was fairly constant over the opening, 
but the direction changed along the slot 

At the request of Chairman 
Stacey, Ernest Szekely, Chairman 
of the TAC on Air Distribution and 
Air Friction, reviewed some of the 
work of the Committee leading to 
research such as that reported in 








the paper by Professor Helander, 
and as reported in that to be pre- 
sented by the next author 


Friction Equivalents for Ducts 


He introduced R. G. Huebscher, 
Cleveland, Ohio, who presented an 
abstract of his paper Friction Equiv- 
alents for Round, Square and Rectang- 
ular Ducts (published in the Decem- 
ber 1947 JouRNAL Section, Heating, 
Piping & Air Conditioning) 


R. D. Maptson, Buffalo, N. Y., com- 
mented on the fine quality of the paper 
He referred to its contents as funda- 
mental data which would be useful in 
further work on friction loss in elbows 
and fittings, work which was contem- 
plated by the TAC. For elbows and 
fittings it would be necessary to express 
the friction loss in velocity heads, as 
well as in equivalent feet of pipe or in 
pipe diameters. 


R. S. Leicu, Waterbury, Conn., stated 
that in his experience he had found 
that the relationship of equal friction 
for equal hydraulic diameter held for 
ducts carrying air and also for tubes 
carrying viscous material. He men- 


tioned also that friction was related to 
mass flow 


Kirpy WaLkKer, Lafayette, Ind.. em- 
phasized that problems in heat transfet 
fluid friction and Reynolds number 
would be simplified by using mas: 
velocity instead of velocity 

Mr. Hvesscuer, referring to M: 
Leigh's remarks, stated that while mass 
velocity was used a great deal in heat 
transfer work, it was more difficult to 
grasp in relation to air conditioning and 
ventilation where cfm was easier to 
visualize. 


Chairman Stacey called upon 
Cyril Tasker, Director of Research 
who presented A Summary of 
ASHVE Research in Air Distribu- 
tion and Ventilation. Mr. Tasker be- 
gan his remarks by stating that he 
was going to review one phase of 
the Society Research Program and 
then presented the following report 


ASHVE Research in Air Distribution 
and Air Duct Friction 


By Cyril Tasker.’ Cleveland, Ohio 


The chapter on air distribution in the 
HEATING, VENTILATING, AIR CONDITIONING 
Guipe 1947 opens with this statement 
“Correct air distribution contributes as 
much or more to the success of a forced 
air heating, ventilating, cooling or air 
conditioning system as does any other 
single factor. An air conditioning sys- 
tem may deliver the required quantity 
of conditioned air and still fail to give 
satisfactory room conditions because 
of poor air distribution.” 

A short while ago in a discussion of 
the ASHVE research program, a mem- 
ber of the Research Laboratory staff 
was told that Society research in air 
distribution was ten years behind the 
industry. 

These two statements may perhaps be 
sufficient justification for us to review 
what has been done in this field by the 
Society during the past twenty years, 
and particularly what the Committee 
on Research has been sponsoring in 
recent years. We should also consider 
how best we can develop and carry 
through a program of research which 
will be of maximum value to the mem- 
bers of the Society and to the industry 
at large. 


1 Director of Research ASHVE Research 
Laboratory 
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If Society research is so far behind 
that of the industry, how can we remedy 
the situation? If it is not, how was 
such an impression created? This re- 
view will have served its purpose if it 
results in action along two lines: (1) 
to encourage those with unpublished 
experimental data in their files to put 
them in such a form that they can be 
brought before the Society membership 
in the form of technical papers, (2) to 
encourage those who feel that Society 
research in this field could, to advan- 
tage, change its emphasis to make spe- 
cific recommendations through the 
Technical Advisory Committee on Air 
Distribution and Air Friction and the 
Committee on Research. 

For most of the background material 
for this review I am indebted to my 
colleague H. B. Nottage, who also pre- 
pared the survey of research problems 
for the Technical Advisory Committee 
on Air Distribution and Air Friction 


Air Friction 

Including the three presented today, 
37 papers on air distribution and ai! 
friction have been presented before the 
Society in the past 20 vears. All but 
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10 of these have been research papers 
coming from the Laboratory or cooper- 
ating institutions. 

Nine of the 37 have dealt with air 
friction in ducts and fittings. What do 
we find as we review the state of the 
art today? We have: 


1. A friction chart for round duct 
which is in line with modern theo- 
retical developments in fluid flow. 


2. Satisfactory corrections to this 
chart for other than standard dens- 
ities, viscosities, and pipe rough- 
ness. 

3. Sound data on friction equivalents 
for round, square, and rectangular 
straight duct and on the rectangu- 
lar equivalents of circular ducts. 

4. Some data on pressure losses due 
to elbows in round and square 
ducts and on the effect of splitters 
and vanes in reducing these losses. 

We do not find, however, generally 
accepted data on friction through most 
types of through-flow and branch off- 
take fittings but instead a wide varia- 
tion in the values suggested in well- 
known textbooks and manuals. 

Ten years ago, in presenting the paper 
entitled A Rational Method of Duct 
Design, Prof. Lorin G. Miller said, “It 
is hoped that those having data known 
to be authentic will present them and 
that properly equipped laboratories will 
supply that information needed to satis- 
fy controversial views.” 

Within the last two or three years 
the Committee on Research has, by 
studies at the Laboratory, supplied 
authentic data on friction in straight 
duct. Are there by any chance equally 
sound data on fittings buried in the 
collective files of the industry? If so, 
how can we get them out so that every- 
one can use them and avoid having to 
use those factors of safety or ignorance 
which cover the unknowns in the pub- 
lished data? 

If they are not available in the indus- 
try, should not the Committee on Re- 
search seek to make them available, 
and if so, on whom can it count to assist 
in developing these values? Such data 
are of value to everyone concerned 
with problems of air handling and dis- 
tribution: the fan industry, the sheet 
metal industry, the makers of air con- 
ditioning, air handling, and air diffusing 
equipment, the consulting engineer and 
his designers, and not least the contrac- 
tor who frequently encounters some 
difficulties in making the system, as de- 
signed, work satisfactorily. 

Your Committee on Research has 
made a start. In the last two years it 
has spent over $8400 on these problems 
and is now equipped with the basic 
apparatus, instruments and an experi- 
enced staff to continue some of these 
studies. Counting on some industrial 
support, it has budgeted $4000 for 
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studies in 1948. How much is accom- 
plished in the next two years depends 
to a marked degree on your requests 
to the Committee and the support af- 
forded this work from those most inter- 
ested in the results. 


Air Distribution 


The 28 papers on air distribution have 
covered a wide range of interest, from 
the analysis of natural ventilation and 
the investigation of rates of air change, 
through air flow measurements at in- 
take and discharge openings and grilles, 
to entrainment and jet pump action of 
air streams and the downward projec- 
tion of heated air discussed today. Nine- 
teen of these 28 are research papers; 
sixteen have resulted from cooperative 
research between the Society and engi- 
neering schools throughout the coun- 
try. The names of L. E. Davies, then 
of Armour Institute of Technology; G. 
L. Larson and D. W. Nelson of the 
University of Wisconsin; A. P. Kratz of 
Illinois and G. L. Tuve of Case have 
appeared on many of these. Linn 
Helander of Kansas State College joins 
the ranks with his paper on the Down- 
ward Projection of Heated Air. The 
Society owes a debt to these men for 
the keen interest they displayed in 
these studies and the contributions they 
have made to the sum of our present 
knowledge. 

If ASHVE research is 10 years behind 
the industry, we have been slow in not 
persuading those who have the facts 
and the supporting experimental data 
to place them before their fellow engi- 
neers and so improve the whole art of 
air distribution, for an art it still will 
be until we can resolve it into a science. 

This is not the place for more than 
a brief review of the data published 
over the past 20 years. There have 
been no research papers presented be- 
fore this group on natural ventilation 
for 15 years; we certainly do not know 
all there is to know on this aspect of 
air distribution 

Air flow from unit heaters was dis- 
cussed by the late Thornton Lewis in 
1926, and his paper, which evoked tre- 
mendous discussion, is particularly in- 
teresting in that it mentions problems 
then unsolved which remain unsolved 
today. 

Logan Lewis said in 1928, “Much is 
yet to be learned about air distribution 
through research and experiment, as a 
very large part of our present knowl- 
edge is in the form of personal opinion.” 
There is still too much of that, but we 
have made a number of important ad- 
vances. 

Discussion on all three papers pre- 
sented by L. E. Davies in the measure- 
ment of the flow of air through regis- 
ters and grilles emphasized the practi- 
cal difficulties involved in making satis- 
factory field observations. 

J. H. Van Alsburg, in 1935, pointed 
out the need for further fundamental 
research in air distribution and general 
air movement in rooms. Studies in dis- 
tribution from side wall outlets, made 


by D. W. Nelson and others a 
ative research projects, emph 
mechanisms of ventilation-jet 
dispersion. 

In 1939 and 1940 Prof. Tuy, 
colleagues reported on the u: 
velocity meters and on mea 
at intake and discharge ope: 
grilles. They stressed the 
accurate standardized calibr 
discussed the need of applic 
tors. The discussion on the 
attested to the importance of | 
urement problem. 

In 1942 Messrs. Tuve, Pric 
Wright reported the results 
experimental studies on the ent 
and jet-pump action of air str: 
discussion stressed the need f. 
attention to an analytical atta 
jet problem. In a later (1944 
the control of air streams 
spaces, the same authors po 
that problems of instrumentat 
still needing attention 


Review 


Looking back over these pa 
trying to evaluate them as cont 
to the study of air distribution 
appear that past research has 
either (a) qualitative studies 
movement and distribution unde: 
cific application conditions, or 
periments and semi-empirical 
(involving various approxin 
dealing with the flow of air fron 
outlets into spaces or from spaces 
exhaust intakes. While thes« 
form part of the general deve 
of engineering knowledge and th« 
cation of the air conditioning 
through these papers runs the 
mendation for further stud 
fundamentals of air distribut 

What are some of the diff 
these further studies? 

A. Experimental—(1) The n 
of air in a large space is fundan 
governed by the laws of tur! 
Experimental equipment and proced 
to measure and analyze turbulent 
ditions are still in their infancy. (2 
complete range of air velociti 
of the magnitudes of the forc 
countered includes quantities w! 
so small that accurate measure! 
requires a sensitivity which 
difficult to obtain in practical 
tional instruments. Entirely nev 
niques must be applied to meet 
problem. (3) A complete set of exp: 
mental data on turbulent m 
space (i.e. an air conditioned 
ure) would require a complet 
of all components as they \ 
point to point and with time. T 
duction of instruments is limited ! 
fact that the instruments may 
or distort the behavior which t 
to measure. A large array ol! 
ments also brings tremendo 
in recording data. We must 
simplification of measurement 

B. Analytical—(1) Althou 
fundamental equations of en¢ 
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tain approximations. (2) The 
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ped 


these difficulties, progress has 


le in developing practical esti- 


ering the essential factors in 
he common cases of flow and 
ior. Much of the past work 


valuable; more is needed, how- 


progress is a matter of cumu- 
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under Ernest Szekely, chair- 
igated a survey of research 
in the field of air distribution 
step was to classify research 


nics involved in relation to the needs 
f practical design data. The summary 
art of Table 1 presents the grouping 
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Topical Classification for Air Distribution 


Proven experimental techniques and 
methods of analysis are the foundatior 
of valid design data 
responsibilities; we cannot 


These are oul 
hedge o1 
them. In air distribution painstaking 
experimentation must be placed abov« 
all else 

For the past twelve months work has 
been under way, at the Laboratory and 
at Case Institute of Technology unde1 
a special cooperative arrangement, or 
the problems of turbulence and ven- 
tilation jets. 

As a preliminary to an experimental 
program a comprehensive survey and 
analysis of the literature on turbulenc: 
jets, and important related phenomena 
is being undertaken by Mr. Nottage 
We expect to present the results of 
these studies in the form of a Research 
Bulletin as well as to present some ol 
the highlights in the form of papers 
before the Society 

The recommended general progran 
covers 


1. Performance Observations for Va- 
rious Isothermal Ventilation Supply 
Arrangements 

Tests to investigate flow rates, pres- 
sure drops, outlet-approach conditions 
discharge-velocity patterns, discharge 
throws, different surroundings and types 
of outlets 


2. Studies of the Downblow of Heated 
and Cooled Air 

Tests to investigate blows, spreads 
and different initial conditions in the 
stream 


3. Fundamental Studies of the Proc- 
esses of Energy Dissipation and Heat 
Transfer in Turbulent, Nonisothermal 
Ventilation Jets 

Studies of turbulent processes, energy 
conversions, trajectories, jet throws, and 


Data 


Design 


Problems 


OF THE 
BUTION 
EMENTS 


Be Met Flow Conditions and 


in the Supply Air Stream 


NATURE OF THE DISTRIBUTION SYSTEM DESIGN PROBLEMS 


Processes Behavior of Ventilatior 


Supply Jets 


Type and location of ventilating Initial jet flow conditior und 
or circulating units state of jet air 
Location and form of supply Motion and dispersion of jet 
rocessing outlets and nature of approach Influences of various surround- 
Storage flow ings on jet motion and di 
mommy Arrangements for natural ven- persior 
tilation Interaction of multiple jets and 
Multiple outlets and system bal- of supply and exhaust stream 
ancing 
Noise and dust problems 
} Space Nature of General Air Beha r of Exhaust-Suctior 
Movements in Spaces Flows 
Occupancy Forced and natural air move- Type and location of ventilating 
ments in relation to form and or circulating units 
contents of space concerned Location and form of exhau 
n Influence of supply and exhaust outlets and nature of exhau 
outlet locations suction flow 
Influence of the air state and Special problen f di 
ventilation rate applications involving healt 
Influence of activity, heat sourc- and safety 
es, etc.. within space Natural ventilation outlet 
ance of natur and forced e» 
haust flow 
Combination exhaust and sup} 
fittings 
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a clarification of the fundamental « 


cepts. Consideration of outlet de ! 
in relation to turbulence as a flow 
able 
4. Air Distribution and Air Move 
ment in a Panel-Heated Room 
Full-scale studie involvin venti 


tion, heat transfer, and comfort. New 


techniques will need to be developed 


and applied 


Conclusion 


This is an ambitious program but 
ore so than several research progran 
uccessfully tackled in the past by the 


ASHVE Committee on Research which 
have resulted in important additior 
to our knowledge and the develo 
f sound physical constants ; 
Members of the Tecl 


Committee have thi 


ible design data 
ical Advis ry 
year revised the Guide Chapter on Ail 
Distribution and in so doing indicated 
ome of the gaps in our knowledg« 
During the past two years the C 
mittee on Research ha 
distribution 
about $5000 on 


$6500 on air studi piu 


studie concerned wilt 


process ventilation It has budgeted 
about $7500 for air distribution studiec 
in 1948, a sum which represent bout 


Wider 


industry support could be used wit! 


8 percent of the over-all budget 


advantage to increase the amount of 
work that can be carried throug! ! 
the year and so bring us more rapidly 


nearer our goal 


Discussion 
A. C. Bartiett Boston, Ma Wri 


TEN There is no doubt in my mind | 
that some time and money could w 
m™ spent on research in connection wit! 
the flow of air in pipes and the d 
charge of air in rooms from variou 
types ol outlets 

The author states that we have i! 


modert 


4] 


tion chart which is in line wit 
theoretical developments in fluid " 
which is quite true, but I am wondering 
even if that information is entirely cor- 
rect. The HEATING, VENTILATING, Alt 
CONDITIONING GuIpE 1939 to 1941, for 
instance, gave the friction loss in 100 ft 
of 40 in. diameter round pipe wit! 
velocity of 2000 ft as 0.125 in 
or one velocity head loss in 60 diam 
ters. In 1947 that value has been cde 
to 0.11 in 

head loss in 68 


water gage 


reased water gage or me 


velocity diameter 
European engineers use a frictior 

of 0.1 in. or one velocity head loss in 
75 diameters. One manufacturer in 1922 
published information using a frictior 


loss of 0.111 in. or one velocity head in 


67'+ diameters. In 1947, however, thi 
manufacturer used a friction lo of 
0.094 in. or one velocity head lo in BO 
liameters. Obviously, some of thes« 
values must’'be wrong for a ¢ en | ‘ 
constructio!r at least 


It is also stated that we have 


factory corrections for othe thar 
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standard densities, viscosities and pipe 
roughness. However, I am wondering 
who can tell the difference between a 
rough pipe and a very rough pipe. It 
seems to me that roughness to be of 
any value must be stated in some func- 
tion of the pipe diameter. 

Experience, which we have had, with 
smooth concrete ducts, which I should 
imagine would be classed as rough 
ducts as cornpared with galvanized iron, 
indicates that in large concrete ducts 
there is but one velocity head loss in 
70 diameters whereas the information 
given in THe Gumwe 1947 indicates a 
correction factor of 1.8 for very rough 
pipes, which is equivalent to a velocity 
head loss in every 3742 head diameters. 

It is further stated that we have 
sound information on equivalent round 
and rectangular ducts. If that is a fact, 
I have no knowledge of that informa- 
tion and would like to know if that is 
sound information. The usual weakness 
in the conception of a round duct 
equivalent to a rectangular duct is the 
lack of coordination between the 
Reynolds number for the two different 
shapes. It should be realized that the 
Reynolds number is only applicable to 
geometrically similar shapes. How it 
can be applied to rectangular ducts of 
varying dimensions is somewhat be- 
yond my conception. 

It seems to me that there is ample 
room for a lot of research on this sub- 
ject of air friction in pipes and air dis- 
tribution. We know nothing about the 
effect of branch take-offs, for instance, 
particularly where the engineer puts in 
an adjustable splitter or damper to ef- 
fect the required distribution. 

A great deal of research could well 
be done also in my opinion on the 
proper flow of air on the intake side of 
the fan system. We have a lot of in- 
formation, such as it is, about friction 
on the discharge side, but very little 
attention has been given to intake con- 
nections, inlet boxes and the effect of 
bringing the air to the inlet of a fan in 
a somewhat restricted manner. We 
know, for instance, that if air is brought 
to the fan intake with a whirling mo- 
tion counter to the wheel rotation, 
there is an entirely different effect 
produced than when the air at the fan 
inlet is whirling in the same direction 
as the wheel rotates. 

Considerably more research and in- 
formation could be obtained on the 
effect of the kinematic viscosity from 
which we find that friction loss due to 
the flow of air in a pipe increases with 
temperature rather than decreases, as 
would be expected, that is to say, the 
friction loss in a pipe when handling 
air at 200 F is greater than when 
handling air at 70 F. 

Suggestion has been made that a lot 
of this information could be obtained 
from manufacturers. However, it has 
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been my experience that manufacturers 
of fan equipment are too busy trying 
to keep up on fans to do much research 
work on the question of distribution 
and pipe friction, etc. To be sure, we 
have to use those figures a great deal, 
but in using them, have to use certain 
factors of ignorance in making calcu- 
lations and guarantees; and we would 
feel a whole lot better off if we had 
actual data on which we felt we could 
depend. 

A great deal of research work could 
be done and might be useful on the flow 
of air from heaters, both horizontal and 
downblast, including the effect of vary- 
ing temperature. There is a tendency 
on the part of manufacturers to use 
trained arrows and educated smoke pic- 
tures to show the flow of air from unit 
heaters, we, perhaps, being as guilty as 
any. However, you can realize that 
these illustrations, if founded on fact at 
all, are depicted for the most favorable 
conditions, and, no doubt, are some- 
what misleading to some engineers. 

I heartily agree with the paper that 
work should be done on all of the 
subjects suggested on in Table 1. 


NATHAN Fever, New York (WRITTEN): 
I wish to say that Mr. Tasker’s itemiz- 
ing of knowledge that we have gained 
in our field to date and what we have 
yet to learn, was remarkable in its 
honesty and bluntness. Mr. Tasker did 
not try to exaggerate the knowledge 
gained so far from research, instead he 
stressed the great need for combined 
efforts from all concerned in our indus- 
try for more factual data that would 
benefit us all. I am certain that his 
sincere request will be heard and an- 
swered. 

As for myself, I feel that though we 
have made important gains in our de- 
sign and application of air supply and 
distribution outlets, practically no defi- 
nite data on recommended practice for 
design and location of return outlets 
exist to my knowledge. 

As C. S. Leopold mentioned in a dis- 
cussion of a previous paper on the Dis- 
charge of Air from a Long Slot by 
Alfred Koestel and G. L. Tuve, we are 
dealing with finite rooms in practice 
and therefore in conforming our re- 
search in air distribution to idealized 
conditions instead of actual, we may 
not make enough progress. 

As a practical engineer, I would like 
to see research conducted on supply 
outlets in a definite room or space, also 
I would be greatly interested in ob- 
taining definite data on the effect 
various locations of return air openings 
would have on air distribution. Also, it 
would be of value to have some studies 
of ceiling type of outlets, which are 
today more common in our design than 
side wall outlets. 


W. O. Huesner, New York, N. Y. 
(Written): Mr. Tasker has given us an 
interesting survey of the work done in 
air distribution and air friction by the 
ASHVE and cooperating institutions. 
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At the same time he has s 
need for further study, es 
the problems in air distri 

has indicated some of the 

encountered in the study of 

mentals of this art and acg 
with the program which th, 
Air Distribution and Air F 
drawn up under the chair 
Mr. Szekely. 

One of the foremost difficu 
perimental research, as M 
pointed out, is unsatisfacto: 
mentation for measuring and 
turbulent air flow. We hay 
under this condition for yea: 
ly, because nobody could ; 
instruments needed, have 
non directional thermocoup| 
eters and hot-wire anemony 
selves. We have reason to a: 
instruments of this type wi 
considerably in our own ex; 
because such instruments, if gt 
correctly, are not only simp) 
but also extremely sensitive 
rate. 

There is also need for 
method of visualizing air flov 
distribution systems. The tw 
sional methods, even complicat 
like the Schlieren-method, 
adaptable to our needs and 
dimensional method does not exis! 
Smoke streams, especially the 
produced by the mixture of potass 
chlorate and powdered sugar 
ommended in THe Gurne, are ofte 
ployed successfully, also for 
graphic purposes, but they 
really a good substitute for a: 
ment or a method which would 
three-dimensional observatio: 
analysis. 

Mr. Tasker has asked for the 
opment of design data for dist 
systems, based on proven expe! 
techniques and methods of an 
far as methods of analysis 
cerned, Mr. Tasker pointed out, t! 
necessary equations are rathe 
plicated and that the predictions 
behavior of air streams have bee! 
ited to idealized conditions 
tain approximations. Even in simplif 
form, they are a mathematicians 
light, but of little value to the pract 
designer. It has been suggested to ap; 
the theory of the turbulent mixing 
jets as developed by Tollmie: 
tended by Kuethe and others 
idealized representative of a great n 
outlets. I believe with Profess 
that it is better to use a meth 
perimental integration instead of 
ing out an analysis of the mec! 
turbulent diffusion. In my opinior 
experiments made by Profess 
at Case Institute of Technolog) 
Professor Helander’s experiments 
Kansas State University hav« 
more valuable information t! 
other investigations, though th 
able work done for the Society esp 
ly by Davies and Nelson should als 
mentioned. We are now especi: 
ing forward to the work undertake! 


7 








Mr. Nottage, who has the necessary 
theoretical background for this work 
which practical engineers rarely pos- 


"ta uld like to bring out one point, 
however, Which has already been men- 
tioned in revising THe Guipe, namely 
that the development of the theory so 
far has been confined to side wall out- 
lets and that most of the experiments 
have dealt with side wall distribution. 
Research in ceiling distribution is 
therefore urgently needed and I pro- 
pose to start with the simplest form of 
the practical ceiling outlet, the ordinary 
plaque The formulation of laws gov- 
erning the performance of such a unit, 
distributing air with a deflection of 90 
degrees and a spread of 360 degrees 
would be a valuable step in the right 
direction. As has been pointed out be- 
fore, such experiments should however 
not be confined to the discharge of air 
having the same temperature as the 
room because this condition is only 
seldom encountered in practical instal- 
jations. 

I doubt that the man who expressed 
his dissatisfaction with our research 
procedure is a specialist in air distribu- 
tion for practical applications. In a 
field which is so extremely dependent 
on human reaction, industry will al- 
ways have to devise new and ingenious 
solutions of its problems. These solu- 
tions may not always be based on a 
100 percent perfect theory, and only on 
patient observations in the laboratory 
and the field. 


R. P. Warren, Buffalo, N. Y. (Wrirt- 
ren): This paper seems to summarize 
and describe the status of the Society's 
position in research in air distribution 
ind air duct friction quite completely. 
It presents a rather complete back- 
ground together with several alternate 
courses which can be followed. 

With regard to air duct friction, we 
believe that adequate work, at least for 
some time to come, has been done on 
friction in straight ducts. The existing 
charts agree satisfactorily with experi- 
mental work and field tests so that de- 
signers do have sufficient references to 
fall back on. We also believe that con- 
siderable work can be done on the 
larification of losses through fittings. 
An analysis of existing work should be 
made, along the same lines that D. K. 
Wright followed for duct friction®. 
Certain tests should then be made 
where the data are too divergent for 
satisfactory use. 

In considering air distribution, Mr. 
Tasker invites our attention to the fact 
that the Society authors for many years 
have consistently recommended further 
study of the fundamentals of air dis- 
tribution. Certainly more basic infor- 
mation on the effect of buoyance of air 
‘s imperative in any broad study of 
fundamentals. More work should be 
indertaken on jet pump action of air 


a pal E Researcn Report No. 1280—A New 

hr arg Chart for Round Ducts, by D. K. 

"tight, Jr. (ASHVE Transactions, Vol. 51, 
03.) 
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streams, particularly where a difference 
of density and temperature is involved. 
Possibly cooperation with Professor 
Folsom of the University of California 
would be helpful in this work 

Considerable mention is given to 
turbulence in this paper. Also, Mr. 
Tasker has made reference to the diffi- 
culties which have been encountered 
by those who have studied instrumen- 
tation. When we remember that the 
present instruments for measuring very 
low air velocities are nondirectional we 
believe that any fundamental studies 
undertaken on air distribution should 
be paralleled or should include further 
study of instrumentation. 

In closing we would suggest that care 
be taken in outlining the program, to 
provide for spot research in the initial 
stages of the studies. By proceeding in 
this manner many dead ends and in- 
consequential results can be avoided, 
and the proper channels for more ex- 
haustive investigation can then be 
charted. 


Henry SLerK suggested that the gen- 
eral acceptance of overhead supply out- 
lets made it logical to direct research 
toward obtaining the behavior of air 
streams from overhead circular diffus- 
ers. Up-to-date available information 
had been supplied largely by the manu- 
facturers of such equipment. He felt 
that the industry would support the 
proposed research program 


Mr. KersHaw remarked that he had 
been engaged with Thornton Lewis in 
obtaining much elementary information 
which was still being used. He felt that 
industry was not 10 years ahead of the 
Society in fundamental research, but 
that it might be in regard to some data 
concerned chiefly with specific applica- 
tions. He believed that engineers in 
industry would be willing to make 
available to the Society information 
which might be confidential, but which 
could be used to guide the committee 
in planning its program of research 
He referred to the funds available for 
research from membership dues and 
recommended that the Research Lab- 
oratory's indebtedness be liquidated in 
order to have more funds available for 
research, 


Wituiam Wa tact, II, Durham, N. C., 
suggested that information is needed in 
regard to friction in take-offs and el- 
bows. He stated that the current elbow 
friction chart published in Tue GuivE 
contained one curve showing friction 
equivalents obtained by P. W. Bennett’ 
in 1915. It was obvious that a checkup 
of the accuracy of the values shown by 
this curve would be desirable. 


Mr. AsH ey listed the following gaps 
which should be filled in the present 
knowledge of air distribution: 1. The 
velocity and size relationship of free 
openings equivalent to various types of 
outlet grilles; 2. The effect of return 


~ 3American Blower Co., Detroit, Mich 
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flow velocity of primary and induced 
air on total induction and throw of a 
side wall outlet in a specific room; 3 
Permissible range of terminal air ve- 
locity in a stream from a side wall or 
ceiling outlet; 4. The effect of heating 
and cooling on air discharged from a 
side wall outlet; 5. The effect of fan 
ning of the outlet streams on perform- 
ance; 6. Problems due to interference 
of air streams from multiple outlets 
7. The effect of air distribution across a 
smooth ceiling on the induction, throw 
and drop of isothermal and cooled air 
streams from side wall and ceiling out- 
lets; 8. Means of take-off from dis- 
tributing ducts to side wall outlets re- 
quired for production of uniform flow 
of velocity from outlets; 9. The charac- 
teristics of ceiling distributors and panel 
outlets discharging free air along flat 
ceilings; and 10. Noise generation of 
outlets in different types and (for duct 
work) the effect of branch take-off on 
loss of energy conversion in the main 
stream 


W. L. Fretsner, New York, N. Y 
stated that the program outlined by the 
Research Laboratory would require 
about 50 years for completion, and 
therefore it would be advisable to limit 
the work to a phase of the investigation 
which would be of most interest. He 
suggested that research should take 
current trends into account, and men- 
tioned as a current trend the practice 
of using smaller ducts and friction loss 
above 0.1 in. in large installations which 
handle hundreds of thousands of cfm 
of air. Research should be concerned 
with higher pressures regardless of 
horsepower since, in large installations, 
the refrigeration horsepower require- 
ments might be five to eight times the 
horsepower required to distribute the 
air 


Mr. Tasker, referring to the com- 
ments made, requested that they be put 
in writing for the benefit of the Techni- 
cal Advisory Committee. He also sug- 
gested that verbal comments could be 
made to Mr. Nottage of the Laboratory 
staff. Mr. Tasker remarked that Lab- 
oratory income of $72,400 in the past 
year had been from dues, general Socie- 
ty funds, and the exposition, and contri- 
butions from industry 

He stated that the income from dues 
for the coming year was expected to 
equal $40,000.00 and that the research 
program had been established on the 
assumption of a $100,000.00 budget 
which was to be supported largely by 
the industry. 


Chairman Stacey thanked Mr 
Tasker and the other authors who 
had taken part in the meeting 
Following a number of announce- 
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ments, the meeting was adjourned 
at 12:45 P.M. 


Third Session—Tuesday, 
February 3, 2:00 p.m. 
Chairman G. L. Tuve called the 

third session to order at 2:00 p.m. 

and requested that as a token of 





esteem for two distinguished mem- 
bers, W. T. Jones, Boston, Mass., 
and J. H. Walker, Detroit, Mich., 
who had died during the year, the 
members rise and observe a moment 
of silent reverence. 

The Chairman stated that the 
session would be devoted largely to 
panel heating. He called upon G. D. 
Winans, chairman of the TAC on 
Panel Heating and Cooling, who 
presented the following: 


Panel Heating Research Program 
By Glen D. Winans,° Detroit, Mich. 


It is unusual for a Technical Advis- 
ory Committee to make a report at the 
Annual Meeting of the Society. Reports 
of Technical Advisory Committees are 
made to the Committee on Research. 

The importance of the subject was 
thought to warrant a departure from 
the usual. I am pleased to make this 
report of the Technical Advisory Com- 
mittee on Panel Heating and Cooling 
at a session devoted to the subject of 
panel heating. 

At the 53rd Annual Meeting in Cleve- 
land, January 1947, a great deal of in- 
terest was shown in panel heating and, 
where panel heating is the subject of 
Chapter meetings, overflow crowds are 
attracted. A call was sent out for a 
panel heating conference to be held at 
the ASHVE Laboratory in Cleveland 
on March 7, 1947. There were 110 per- 
sons representing trade associations, 
technical societies, manufacturers, gov- 
ernment agencies, colleges, and univer- 
sities who attended this meeting. Many 
of you were at that meeting. Prof. 
G. L. Tuve presided at this session. It 
was the consensus of this meeting that 
the information on panel heating was 
in a very confused state, and it was 
the obligation of the ASHVE to under- 
take basic research on panel heating. 
The meeting approved a committee of 
representative groups to be known as 
the Technical Advisory Committee on 
Panel Heating and Cooling. This group 
was instructed to review the literature, 
to list all problems requiring solutions, 
and to break the problems down into 
its various phases. This Technical Ad- 
visory Committee was appointed in 
May and consisted of: A. B. Algren, 
R. L. Byers, Peter B. Gordon, L. N. 
Hunter, John James, J. S. Locke, H. F. 
Randolph and myself, as chairman. 

On June 30 this Committee held its 
first committee meeting at the Labora- 
tory. The scope of this Committee was 
outlined as follows: “To obtain data 
that will permit the proper calculation 
and design of panel heating and cooling 
systems, with the present emphasis be- 
ing on applications for human com- 


‘Chairman, ASHVE Research Technical Ad- 
visory Committee on Panel Heating and 
Cooling 
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fort.” The Committee then considered 
the outline of a research program pre- 
pared tentatively by the Research Lab- 
oratory. The overall problem is com- 
plex, and a breakdown was necessary 
to resolve it into less complex prob- 
lems which lend themselves more read- 
ily to the analytical approach and to 
experimental investigation. For this 
reason the problem was divided into 
four parts, and it was proposed that the 
Committee consist of the Steering Com- 
mittee and of four Groups A, B, C, D, 
to study the four subdivisions, which 
are: 
Group A—Heat Distribution Within and 
Behind the Panel 
1. Type, size, and spacing of conduc- 
tors 
2. Physical, chemical, and thermal 
properties of the materials com- 
posing the panel. 
. Temperature of the medium. 
4. Heat flow between the working 
medium and panel surface. 
Relation of insulation to panel per- 
formance. Study of losses (edge, 
ground, reverse flow). 
Group B—Heat Transfer Between the 
Panel and the Space 
. Temperatures of the panel surface 
and the thermal characteristics of 
the surrounding surfaces and the 
air. 
Absorptivity of the panel and the 
surrounding surfaces. 
Position of the panel (floor, wall, 
or ceiling) and its effect on con- 
vection and radiant release. 
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4. Shape of the space. 

5. Panel covering and space furnish- 
ings. 

6. Relative humidity and ventilation 
rates. 


Group C—Comfort Conditions 
1. The influence of radiation on the 
Effective Temperature Index in the 
comfort zone. 
2. The influence of humidity on com- 
fort in radiant heating installations. 
3. The relation of panel surface tem- 
perature to comfort. 
Group D—Controls 
Investigate the different forms of 
controls best suited to various 
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types of buildings and ; 
struction by field survey 
buildings, and analytica! 


The Steering Committee aga 
August 11 and at that meeting 
the problem and selected ke 
the industry to serve on this ( 
to study the four assigned p: 

These men selected to s 
Group A—L. N. Hunter, ( 
P. B. Gordon, Vice Chairma 
Algren, R. A. Biggs, Whart 
R. S. Dill, H. L. Flodin, D 
Giesecke, W. S. Harris, C. } 
G. D. Lain, R. S. Leigh, C. W. M 
D. L. Mills, C. W. Nessell, P 
S. I. Rottmayer, S. M. Van K 
Yeager, (C. E. Abbey, Altern 


Group B—John James, CC) 
H. F. Randolph, Vice Chair 
Ashley, J. T. Bergen, C. F. Bos 
Helander, A. L. Jaros, J: 
Lockhart, C. O. Mackey, R. A 
G. W. Penney, G. G. Sward 
Nieukerken. 

Group C—Not appointed 

Group D—J. S. Locke, C) 
A. B. Algren, H. W. Alyea, §S 
Browne, R. L. Campbell, C. M 
P. B. Gordon, W. J. Hajek, A. J. K 
ing, Dr. Waldo Kliever, H. T. Kuc 
P. F. Neess, R. S. Penn, J. K. M. P 
E. J. Ritchie, C. W. Signor, N 
Skinner, A. S. Widdowfield 

While the overall research prog 
on panel heating and cooling has be: 
broken down into four main di 
none is wholly independent 
others but any one may be car: 
as a separate research project 

Though separate groups wil! 
sponsible for each part of the p: 
the overall program will rema 
the control of a steering con 
and further, there is overlapp 
membership between the group 


A meeting was held on Nover 
of Group A and at this meeti: 
approved the program outlined 
tail by the Research Laborat 
The main purpose of this gr 
investigate the heat flow betwee: 
medium and the panel surfaces 
crete, plaster, or any other 
influenced by the type, size, and 
of conductors; the properties 
materials composing the pane! 
temperature of the heating 
medium. The relation of ir 
coverings, etc. on heat distribut 
a study of edge and other loss 
part of this investigation 

Though much of the expe 
work will be carried on at the ASHV! 
Research Laboratory, this 2! 
keep in close touch with 
studies having a bearing on thi 
the problem that are under w 
gineering colleges or in the 
laboratories or test houses of | 
organizations. 

Group B met on Decemb 
Cleveland under the chairma! 
John James. This group is t ncer 
itself with Heat Transfer Bet 





ad the Space. These studies will 


Panel 

over the influence of such factors as 
Ct ‘ 

the temperatures of the panel surfaces 


nd the thermal characteristics of the 
rrounding surfaces and the air; the 
ivity of the panel and surround- 
ing surfaces; the position of the panel 
and its effect on convection and radia- 
tion release; and the shape of the space 
and its furnishings. The part played by 
the relative humidity of the atmos- 
heric environment and the rate of 
ventilation in the space will enter into 
these studies. 


su 
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Much of this investigation can be car- 
‘ied on in specially designed rooms 
where adequate control of all environ- 
ental conditions, particularly surface 
temperatures, will be possible. Results 

m the experimental work of Group 
4 will assist in setting the conditions 
under which work for Group B will be 
ried on. 


Group C, Comfort Conditions. This 

up will study primarily the effect of 
diation within the winter and sum- 
er comfort zones; the influence of 
umidity on comfort where panel heat- 
ng or cooling is being used: the rela- 

of panel surface temperatures to 

mfort 

These studies will also require rooms 

which careful control of all environ- 
nental conditions is possible. Some of 
them can be run concurrently with 
studies under Group B or as a supple- 
nent to them. 

There have been no appointments to 
is Committee as yet. 


7roup D, Controls. This group met in 

icago on December 17 and discussed 
ts part of the problem. This group will 

neern itself with the investigation of 
various forms of controls best 
lited to various types of buildings and 
nel construction. This will be done 
field surveys, actual tests in build- 
gs, and by analytical methods. It will 
so depend to a considerable extent on 
the results found in the studies under 

rroups A and B. 

The problem was divided into fou 
groups with at least one member of the 
Steering Committee on each of the 

ips so that the efforts of all groups 
uuld be coordinated. 

The division of the problem can be 

lestioned but this is the approach se- 
ected and, if carried out as planned, 
wil result in clearing up much of the 

nfusion in the industry about panel 


ting 
ing 


This program is a large one and of 
sreat importance to the ASHVE. Much 
the work probably will be done at 
Laboratory and, of necessity, some 
wil be cooperative research with 


ners 


the 


Une of the wonderful things about 
s Society is the amount of time put 
by capable men for Society work. 
As you have heard, the men on these 
committees have all given very freely 


f +h 
iu 


leir time and money. Three of the 





groups are actively at work. The Com- 


structing the panels 


alll, 
mittee on Research has approved the ' 
program and has begun work in con- JOURNAL SECTION 
| F 


I am thankful for the opportunity of 
serving on this Committee, and I wish 
to thank all of the committeemen, the 
Laboratory staff, and others, for thei: 
cooperation with the Committee 


L. N. Hunter, Johnstown, Pa., chair- 
man of the subcommittee for Group A, 
outlined the test work planned by the 
committee for Group A Heat Distribu- 
tion Within and Behind the Panel 

A critical survey had been made by 
the Laboratory staff reviewing all 
known published data on heat output 
of concrete and plaster panels using 
ferrous and nonferrous pipe. This sur- 
vey showed that under identical condi- 
tions of pipe size, spacing, depth of 
cover and water temperature, stated 
heat outputs varied over a wide range 

Mr. Hunter stated that the proposed 
program was to determine experimen- 
tally the heat distribution within and 
behind concrete plaster panels as in- 
fluenced by type, size and spacing of 
conductors, depth of covering, proper- 
ties of the material composing the panel, 
temperature of the heating medium and 
the type and thickness of the covering 
or insulation above and below the panel 
surface 

Concurrently with the experimental 
program, analysis will be made of the 
heat flow in the panels tested in an 
attempt to develop an analytical method 
of predicting panel performance. Such 
a method if it can be developed will re- 
duce the number of tests which would 
otherwise be necessary 

The first part of the program consists 
of building and testing specified designs 
of test panels or slabs. The first. three 
panels will each be 6 sq ft. Two of the 
panels will contain 34 in. nominal cop- 
per tubes on 4 in. centers and the third 
panel will contain *4 in. iron pipe on 
4 in. centers. The depth of cover above 
and below the tubes is as follows 


Top Bottom 
Panel Tube Size Cover Cover 
Number & Material in Inches in Inche 


1 34 in. copper 315 5 
2 4, in. copper 21; 2 
3 4, in. iron 1', i 


Each slab thus constitutes two panels, 


each having a different depth of cover 


over the tubes. Since panels 1 and 2 
have identical tube size and spacing 
tests should give data on the effect of 
depth of cover over the tubes. When 
this information is developed, it may be 
necessary to construct and test only one 
panel for each other tube size and type 

The tubes will be so connected to the 
headers that any or all of them can be 
used at will. A single panel will, there- 
fore, permit tests on 4 in., 8 in., 12 in., 
and 16 in. tube centers 
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Heat Absorber Plat 


The heat from each side of the t 
panel will be picked up DY absorbe! 


These absorbers are constructed of re 


frigerated cooler plates Each absorbs 
will cover a test area of 4 ft x 4 ft 
16 sq ft and will be surrounde 
four additional guard plates t t 
edge losses around the test A) 
orber and guard plate 

u ulated 


Heat Flow Meters 


Heat absorption is to be measured 
a number of small heat flow mete: 
cated under the absorber plat The 
results obtained will be checked by 
measurement of the quantity of wate 
circulated through each absorber and 


its temperature rist 


Test Procedure 


No. 1 panel is being completed a: 
tested first and additional slabs w ! 


be constructed until we have had some 
experience in testing panel No. 1 ft 
letermine proper operating techniqu 


and prove the feasibility of the equi} 


ment and the proposed method of t 
Tests on panels No. 2 and Ni 
probably follow concurrently » tl 
data can be obtained both on the « } 
per tubing and iron pipe at the ame 
Ime 
Observations 

Panel surface temperature temper! 
tures within the slab and tl © at the 
inlet and outlet of the fluid circuit ! 
the slabs and of the absorbers will be 
measured by thermocouples. The fi 


test on panel No. 1 with 54 in. tu 
vill be on 4 in. centers with 3 Tf 
cover on top and 5 in. on the bot 
ind with average panel Surtace te! 
peratures: 65 F, 75 F, 85 F, 95 F, 110 F 
125 F, 140 F 

Tests with 8 in., 12 in., and 16 
centers will follow 


It may be advisable to turn the f 
panel over and take a few check m« 
irements with the 5 in. cover on toy 


and the 312 in. cover below 


Effects of Insulation 


It is planned to study the effect 
insulation in reducing heat flow f: 
the back of a _ concrete pane wit! 


equipment and panels just described 


Covered Slab 


Depending on the result »btaine 
with these bare panels, it is proposed 
to make tests with one or more of 
these panels having the upper surface 
covered with (a) Linoleum and or ; 
phalt tile; (b) Wood parquet flooring 
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(c) Carpet; (d) Wooden sleepers and 
wooden floor. 

Mr. Hunter stated that the committee 
will welcome comments and criticisms 
of this proposed program. These criti- 
cisms may be mailed directly to the 
Laboratory or directed to one of the 
members of the committee. 


Joun James, Cleveland, Ohio, chair- 
man of the subcommittee for Group B, 
Heat Transfer Between the Panel and 
the Space, described the proposed test 
room 12 x 18 x 9 ft high so constructed 
that a division panel could be moved 
to obtain a room having a length of 
9, 12, 15 or 18 ft. Mr. James explained 
that the ceiling, floor, or one to three 
walls could be operated as heated pan- 
els. By this arrangement the interior 
unheated surfaces could be maintained 
at temperatures corresponding to those 
existing for any given inside-outside 
temperature combination for any as- 
sumed number of exposed walls. Cold 
window temperatures could also be 
simulated. Electrically heated panels 
might also be used in some experi- 
ments. 

In planning the equipment, arrange- 
ments were to be included for obtain- 
ing any desired number of air changes. 
At a later date it was expected that the 
character of the surfaces would be 
varied and also that furniture would be 
placed in the room to simulate occu- 
pied room conditions. 


J. S. Locke, Minneapolis, Minn., 
chairman of the sub-committee for 
Group D on Controls, stated that the 
Committee originally planned to study: 
(1) heat storage and cyclic effects; (2) 
intermittent vs. continuous heating; and 
(3) load anticipating controls. 

Some of the subjects which had been 
discussed at a meeting of the Commit- 
tee were: (1) effects of low tempera- 
ture radiation on conventional thermo- 
stats and other instruments; (2) heat 
storage effects on controllability; (3) 
on-off va. continuous flow of heating 
medium; (4) location of controls—in- 
side, outside or both; (5) how a com- 
bination panel heating or cooling and 
ventilating system should be controlled; 
(6) whether there is an uncontrollable 
systerm, and if so, how it can be defined; 
(7) whether lowered night temperature 
control is desirable. 

The Committee felt that it should at- 
tempt to study controllability for all 
types of heating mediums, and also 
study the effect of heat storage and 
temperature lag in various types of 
panels. 

It was also obvious that experimental 
data were needed for buildings having 
large and smal, glass areas, and that 
different types of building construction, 
light and heavy, should also be consid- 
ered. 

The Committee concluded that it 
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would be necessary to test all combina- 
tions of light and heavy panels, large 
and small glass areas, and various com- 
binations of these in buildings. The 
problem was also complicated by the 
number of methods that could be used 
for controlling systems. 

The Committee also discussed the 
possibility of reducing the amount of 
test work required by using an analyti- 
cal mathematical approach to the prob- 
lem and it is expected that some of the 
analytical studies already begun may 
make it possible to select only certain 
experimental test insulations in which 
the analytical method can be checked 
against test data. The Committee be- 
lieved that the amount of work under 
consideration would make it necessary 
to add an engineer to the Laboratory 
staff for the purpose of coordinating the 
analytical studies with the tests, and to 
insure that all tests conducted at vari- 
ous cooperating institutions would be 


made on a standard basis 
which the Committee had . 
seemed to require an expe: 
approximately $25,000.00 fo, 
year. 


J. S. Kearney, Evanston 
sented the Society with a 
$1,000.00 from the Heatin, 
and Air Conditioning Co) 
Chicago Association, and 
that it was given without a: ; 
lations regarding its use by S 
ciety. He offered the coope: 
the Chicago association if the s 
ety wished to make tests o! 
heating system of radical d« 
cently installed in Chicago 

Chairman Tuve_ thank: 
Kearney in the name of thx 
for his generous contributio 


Periodic Heat Flow, Panel Heating 
Air Temperature Gradients Discussed 


R. G. Vanderweil, New York, N. Y.., 
reviewed the history of panel heat- 
ing and remarked that many sys- 
tems of empirical design had been 
in operation 30 years. He traced the 
attempt to obtain a more scientific 
approach to panel heating design 
and stated that instead of elaborate 
computations he advocated a sim- 
plified method using charts he had 
prepared because it would yield re- 
sults within 5 to 10 percent of the 
actual output. He then presented 
an abstract of the paper, Measure- 
ment of Heat Output of a One Square 
Foot Panel, by R. S. Leigh, Water- 
bury, Conn., and R. G. Vanderweil 
(published in the February 1948 
JOURNAL SEcTION, Heating, Piping & 
Air Conditioning). 


Y. S. Tovtovkrtan, West Lafayette, 
Ind., inquired whether the three percent 
heat loss from the insulated side of the 
panel applied te all panel temperatures. 


CHAIRMAN Tuve asked the author to 
explain further the method of deter- 
mining the mean effective temperature. 


J. B. Futitman, New York, N. Y., re- 
ferred to the method of figuring room 
heat loss and asked whether a conven- 
tional method was used. He also asked 
how infiltration was figured. 


C. M. Humpureys, Cleveland, Ohio, 
pointed out that the effect of convection 
upon a small panel would be less than 
on a large one and that therefore the 
results were reported for a panel on 
which the convection effect was mini- 
mum. 


P. S. Park, Pittsburgh, Pa, ex- 
pressed an opinion that differences be- 
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tween calculated and actual rx 
tained in installations were due 
ence of furnishings or equipment 

in occupied space. He had als 
that convection factors were frequent 
totally ignored, and referred to on¢ 
in which the output from the | 
heated floor became different from st 
air conditions when an outsicd 
change produced a_ change 
amount of infiltration and pro! 
thereby affected the heat remov 
convection. 


Mr. VANDERWEIL, replying 
Touloukian, stated that a value 
percent heat loss from insulated s 
panel was approximately right f 
panel temperatures. 

To Chairman Tuve he remarked | 


since the panel was small the author 


had used some judgment in estimating 
the area of the cold surface whic! 
panel could see. 

Answering Mr. Fullman, the aut! 
stated that the heat loss from the ! 
was not measured. 


Mr. Lercu in referring to Mr. Hum; 
rey’s remarks, stated that convectio! 
may have affected the output 10 per- 
cent, but he did not think the effect 
greater than this. He did not beli 
that convection effects would be seriou 
except in buildings having a ars 
amount of air blowing across the pane 

In the tests conducted, reflect 
sulation had been used on the s 
the test panel to prevent convectio! 
fect, and to insure that the greates' 
effect on the panel would be that due ' 
the walls above and on one sic: the 
panel. 


Chairman Tuve then called 
B. W. Levy, who presented 


stract of the paper, Air Temperature 
Gradients in a Panel Heated Koom 


by J, M. Ayres and B. W. Lev) La- 



























0 | 





Ind. (published in the Oc- 


fayet 

Siober 1947 JOURNAL Section, Heat- 
ling, Piping & Air Conditioning) . 

' p R. Acuensacn, Washington, D. C., 
).sked whether the test room was con- 
S cidere omfortable when the air tem- 
f peratul was 67 F at the 5 ft level. 


Cuamman Tuve suggested that au- 
Sshors comment on the difference be- 
stween thermocouples and thermometers 
. for determining temperatures. 


Worm M. Wattace, Il, Durham, 
Nn. C., inquired about the method of de- 
lermining the air velocity shown in 
B Fig. 9 
' jJoun G. Lewis, Kansas City, Mo., 
© asked whether the density of the con- 
crete had been taken into account. 


J. M. Ayres, replying to Mr. Achen- 
‘bach, stated that the stand for measur- 
B ing the gradient temperatures was lo- 
S cated practically in the center of the 
\ room. He stated also that at a tempera- 
ture of 67 deg the room was comfortable 

' for those running the tests. 
» Mr. Ayres was not certain whether 
© vradient temperatures would change at 
F points nearer to the wall surfaces, but 
stated that in another experiment it 
was found that at a distance of 1 ft 
from the wall there was very little ef- 
fect of radiation upon the thermocou- 

ms pies 

To Mr. Wallace he stated that the 
velocity distribution was measured by 

Sa thermo-anemometer developed by 
Prof. C. P. Yaglou and operated in ac- 
cordance with instructions supplied by 
hm 

Replying to Mr. Lewis, Mr. Ayres 
stated that the concrete was composed 

bof a lightweight aggregate of a density 

© unknown to the author. 

Chairman Tuve stated that the ques- 
tion of density and some of the others 
might have to be referred to the TAC 
n Panel Heating and Panel Cooling. 

In introducing the next paper, 
Chairman Tuve stated that in heat 
ansfer work engineers generally 
assumed equilibrium conditions 
which actually were not obtained in 
practice. He was therefore pleased 
to introduce the next author, Prof. 
H. A. Johnson, Berkeley, Calif., who 
would present a paper on periodic 
heat flow, referring to conditions 
which were actually obtained in 
practice 

Professor Johnson stated that 
published analyses of periodic heat 
wansfer were subject to several re- 
strictions because of the complexity 
of the problem, and that the paper 
‘0 be presented was applicable only 
to the simplest situation—that of a 
homog neous wall; composite walls, 
‘Ne effect of glass, or the variations 
due to transient effects, were not to 
de Considered. 





The author stated that a serious 
effort should be made to collect 
more information on sol-air temper- 
ature in order to further analytical 
Studies of the type presented. He 
then presented an abstract of his 
paper, Periodic Heat Transfer at the 
Inner Surface of a Homogeneous Wall 
(to be published in the May 1948 
JouRNAL Section, Heating, Piping & 
Air Conditioning). 





The meeting was adjourned at 
4:40 p.m 


Fourth Session, Wednesday. 
February 4, 9:30 a.m, 
Chairman L. P. Saunders called 
the fourth session to order at 9:30 
a.m. 


Heat Transmission Through Flat Glass 


George V. Parmelee of the Re- 
search Laboratory stated that the 
paper about to be presented was a 
progress report in the Society's re- 
search on heat transfer through 
glass. He then presented an ab- 
Stract of the paper, Measurements of 
Solar Heat Transmission Through Flat 
Glass, by Mr. Parmelee, W. W. Aubele 
and R. G. Huebscher, Cleveland, 
Ohio (published in the January 1948 
JOURNAL Section, Heating, Piping & 
Air Conditioning) . 

Chairman Saunders in declaring 
the meeting open for discussion, re- 
marked that in the research pro- 
gram to which the paper applied 
there was no previous work to copy 
and the method as well as some of 
the instruments had to be devel- 
oped. 

Samuet Durrievp, Gainesville, Fla., 
stated that some experimental research 
had been conducted on solar radiation 
and its application to water heaters at 
the University of Florida. He also re- 
marked that some values reported dif- 
fered from those given by Parry Moon 


Cyrit Tasker, Cleveland, Ohio, called 
attention to the development of the 
equipment at the Laboratory, and 
stated that he believed its reduced heat 
capacity would overcome some of the 
difficulties experienced with instru- 
ments used in previous solar heat re- 
search. While some had suggested that 
shading devices be tested immediately, 
it was felt necessary to complete tests 
first on plain unshaded glass of various 
types and on double glass. Tests on 
shading devices and glass block are 
expected to follow. 

The apparatus used was also of value 
in collecting data on solar radiation and 
radiation exchange at night. 


C. S. Leopotp, Philadelphia, Pa., men- 
tioned the importance of determining 
what happened to the energy entering a 
room through the glass. Heat rays 
striking the floor would cause storage 
of heat. Also, Venetian blinds set at 45 
to 50 deg would radiate to the ceiling 
where part would be absorbed and 
some reflected. In tests of shading de- 
vices, therefore, it was desirable to 
measure the proportion of heat reach- 
ing the floor, walls and ceiling. Mr 
Leopold had found a great variation in 
heat balance of a room depending on 
the disposition of the heat 


R. A. Mutter, Pittsburgh, Pa., chair- 
man of the TAC on Glass, referred to 
the wide representation on the Com- 
mittee and mentioned that immediate 
testing of shading devices was omitted 
at first in order to obtain fundamental 
data upon which to base research work 
to follow. If the total heat can be meas- 
ured by a fully absorptive body, and 
the distribution of the absorbed heat 
can be measured, it will be possible to 
learn how it is going to be distributed 
by various accessory materials 


Mr. Miller then said that glass blocks 
involving three different patterns, two 
of these in 8 in. and one in 12 in. size, 
were about to be tested. Some of the 
blocks to be tested will have built-in 
horizontal and vertical louvers. It is 
planned to keep the blocks stationary 
and measure the variation in heat 
transmitted as the sun travels from 
sunrise to sunset 


Nocturnal radiation will also be 
measured. It is expected that useful 
design data will be collected so that 
the program will be of value to engi- 
neers and all manufacturers of air con- 
ditioning equipment. All who can de- 
rive benefit from the program should 
therefore participate in it 


Human Response to Heat and Cold 


Dr. D. H. K. Lee, Brisbane, Aus- 
tralia, presented an abstract of his 
paper, Thermal Assessment of the 
Environment. In this paper Dr. Lee 
made a proposal that the thermal 
Significance of the atmosphere be 
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determined by an equation express- 
ing the relationship between the 
rate at which the atmosphere can 
accept heat and the rate at which 
the body is producing it. The ap- 
plied thermal stress is given as the 
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algebraic sum of the departure of 
metabolic rate and the rate of heat 
loss for the conditions prevailing at 
the point of thermal neutrality, 
from a point at which there is no 
thermal strain and no requirement 
for any adaptation on the part of a 
heat producing animal. 

The suggested equation is of the 
form 


y -2(1—e™) 


where 
y general body strain 
x the thermal stress 
a a constant 
e Naperian base of logarithms 
2.718 


Once the mathematical form is 
decided upon, the immediate prac- 
tical problem is to determine con- 
stants for the equation for a defined 
set of conditions, either by experi- 
ment or by selection from the liter- 
ature (as, for example, those pro- 
posed by the John B. Pierce Lab- 
oratory of Hygiene), and test the 
consistency between the calculated 
strain index and the physiological 
responses observed. If, when the re- 
sponses of any one criterion are 
plotted against the calculated strain 
they fit on to a smooth curve, what- 
ever its form, experimenters would 
be encouraged to proceed further 
with investigation. This would be 
essentially along two lines: first, 
establishing constants for a wide 
range of species, body form, or 
clothing; second, defining the tol- 
erance limits of strain in terms of 
comfort, productivity, physiological 
integrity or survival. 


C. P. Yactov, Boston, Mass. (Wrirt- 
TEN): This is an excellent review of 
recent attempts to devise some index 
that would assess human response to 
heat and cold. From the standpoint of 
the average heating and air condition- 
ing engineer, I believe that the paper 
would have served a more useful pur- 
pose if the author had confined himself 
to a discussion of difficulties involved 
in assessing thermal environments 
without injecting more philosophy into 
an already highly speculative subject 
which has confused the engineer so 
much. 


Neither the thermal acceptance ratio, 
nor Dr. Lee’s concept of thermal stress 
are applicable to comfort heating and 
cooling, even if it were possible to eval- 
uate the constant involved, which it is 
not, at least for the present. The former 
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is assumed to be an index of heat tol- 
erance, i.e., a ratio of the maximum 
heat stress that could be tolerated on 
exposure to extreme heat, to the strain 
imposed by heat and humidity, which 
is assumedly represented by the meta- 
bolic rate. Lee’s formula refers to the 
strain that might be experienced on ex- 
posure to air conditions lying above or 
below the comfort zone. Within the 
comfort zone where metabolic rate and 
total heat loss remain constant, the 
strain index is 0, and this leaves us still 
at sea as to the relative importance to 
be attached to temperature, humidity, 
air movement and radiation. 

Dr. Lee’s concept may have future 
possibilities, but in its present theoreti- 
cal stage it is likely to add to the con- 
fusion of engineers. 


Dr. C.-E. A. Winslow, New Haven, 
Conn., presented a written discus- 
sion prepared by L. P. Herrington of 
the John B. Pierce Laboratory of 
Hygiene, New Haven, Conn. 


L. P. Herrincton, New Haven, Conn. 
(Written): Dr. Lee emphasizes the fact 
that at present we have a large amount 
of information on human heat exchange 
but that this information is not suffi- 
cient to answer, in a convenient man- 
ner, questions on relative thermal stress 
which are frequent in the work of the 
ventilation engineer, the industrial hy- 
gienist, or physiologists and physicians 
concerned with public welfare. At the 
present time it is not at all difficult to 
specify environment conditions of air 
temperature, radiation, humidity, and 
air movement which will give approxi- 
mate comfort for any combination of 
physical activity and clothing. This is 
the very considerable research achieve- 
ment of the past 15 years. Why is it, 
then, that we need further research and 
particular attention to the specific pro- 
posals made by Dr. Lee? The answer to 
this lies in the term relative thermal 
stress and the distinction Dr. Lee has 
emphasized between linear increments 
of heat load in a purely physical sense, 
and the relatively physiological cost of 
meeting additional equal increments of 
physical load as the individual ap- 
proaches his limit of tolerance. 

Although we can now write the pre- 
scription relating clothing and activity 
to various heat loads in a reasonably 
accurate manner, we are not nearly so 
favorably situated when it is required 
that we estimate the relative physiolog- 
ical costs of such adaptations. Dr. Lee’s 
proposal that we accept a tentative for- 
mulation of a curve relating physiologi- 
cal stress to physical heat load is en- 
tirely timely, and should be viewed 
with approval by research interests in 
this field. The reason for this is not the 
necessary accuracy of the proposed for- 
mulation, this is admittedly tentative. 
It depends rather upon the desirability 
of focusing attention upon the problem 
of stress interpretation of the data now 
available and being accumulated in the 
field of human heat exchange. 
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The situation is somewh: 
to that which existed 15 ye 
reference to the problem 
generalized descriptions of 
Factors. Prior to a rather 
ognition of the desirability 
tablished equations in heat 
the analysis of human hs 
experiments on human 
were reported with wid: 
scales of reference, and wi 
failure to control one or n 
four primary factors affecti: 
ance. However, when the | 
lations were accepted the c 
of new work greatly increa 
first really significant adva: 
a generalized solution of t! 
were made. At the present 
lications primarily concerne 
erance limits and the degre« 
ological cost associated with 
posures are usually unifor 
method of specifying the « 
and analyzing the heat exc! 
regard to their primary e1 
the estimation of relative p! 
stress, there is no systemati 
certainly none involving ar 
tory hypothesis as to the 
relation between thermal loa 
ily stress. 

Dr. Lee has proposed as 
step the use of an index kn 
Thermal Acceptance Ratio 
wise seems a_ useful procs 


placing a limit on tolerable skir 
perature and limiting possib\ 


evaporation to a quantity 


with saturated air at the tempera: 
required to produce this limiti: 
(radiation being 


temperature 
duced as a corrective term 


ble to utilize the basic constant 


partitional calorimetry to def 


ing atmospheric conditions 


work has shown that the Th 


ceptance Ratio bears a syste! 


tion to gross measures of thern 


such as pulse increment and total s 


secretion, and its use in further 
in combination with the proposed 
of physiological stress is entirs 


structive. 


Referring to Professor Yag 
cussion, Dr. Winslow express 


prise at the position take 
that Professor Yaglou’s intro 


skin temperature in evaluatior 
fort® emphasized a trend in t! 


tion advocated by Dr. Lee 


It seemed clear that within 
in which the air conditioning 
deals, discomfort on the cold s 


companied by a fall in tempe 
with the hot side is associate 
ditional sweat secretion. It w 


to be advantageous to substitut 


definite, measurable factor: 


vague conception of averag: 
because they make it possib\ 
with an individual with different 


ing, different work load ar 


‘A Method for Improving 
Temperature Index, by C. P. Yag 
Journat Section, Heating, Pipi 
ditioning, September, 1947.) 











capacity. Dr. Lee's suggestion 
therefore, to present the logical 


nhysica! 
phy sic 


seemed, . ; 
step for ard in understanding the true 
relation of atmospheric conditions to 


human c¢ »mfort. 


c. S. Leopotp, Philadelphia, Pa. 
(Warrten): Before undertaking work 
along the lines suggested by Dr. Lee, 
and I hope that we will, it would appear 
in order to examine carefully the basic 
assumptions and carefully to define all 
of the terms. For example, Dr. Lee, re- 
ferring to the neutral point, states: “At 
this point no active vaso-constriction or 
vaso-dilation, no sweating, no variation 
in heat production is called for.” I do 
not believe it is axiomatic that this 
would represent the point of minimum 
jiscomfort or maximum comfort as 
measured subjectively as it must be for 
yitimate validity. It is plausible that it 
should be so but it is equally plausible 
that some minor state of activity of the 
control factors would represent the 
point of maximum comfort. This refers 
to the individual. For a group it would 
appear likely that the average optimum 
point would be in the range where 
some compensation was employed be- 
suse the null point would probably not 
e the same for all individuals in a 
group. As a minimum, we should care 
fully define the word sweat. 

Dr. Lee also states that the stress 
strain curve which passes through zero 
should be symmetrical about the stress 
axis. Again, it seems that this assump- 
tion is not necessarily axiomatic for 
either the individual or for the group. 

For both points it would appear that 
since these assumptions are so impor- 
s tant in the final solution, the validity of 
the assumption should be checked be- 
fore proceeding 

One other point could stand clarifica- 
tion. Dr. Lee states that ... “the cen- 
tral practical objective of human clima- 
tology is to determine the effect a given 


upon the well-being of the individual.” 
Basically, there is no quarrel with this 
point of view but in the region of little 
r no discomfort question has often 
been raised as to whether the environ- 
ment which produced a maximum feel- 
ng of well-being coincided with the 
point of maximum well-being. There 
loes not appear to be any real evidence 
‘ non-coincidence but the point has 
served to cloud many discussions and, 

mly for this reason, it rates clari- 


nheation 


L. T. Avery, Cleveland, Ohio, stated 
that the comfort zone as shown on the 
ASHVE Comfort Chart. disregards the 
strain due to adjustment. The comfort 
ne is called a zone of equal warmth. 

seemed desirable to determine a 
health zone where the body is in its 
normal balance. It should be possible 
‘0 determine such a zone to replace the 
present wide zone of comfort. 

Mr Avery also stated that radiant 
*“nvironment and availability of water 
ior evaporation were factors which 
Should be considered in establishing a 


€aith zone 
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NATHANIEL GLICKMAN® and R. W 
Keeton, M.D., Chicago, Ill. (Jornt Dis- 
CUSSION—WRITTEN): The author is to be 
commended for stimulating interest 
anew to quantitatively assess the am- 
bient environment. 

The thermal acceptance ratio, R,, is 
another index defining the environ- 
ment; effective temperature and oper- 
ative temperature are two others. How- 
ever, effective temperature omits radia- 
tion and operative temperature omits 
relative humidity while the thermal ac- 
ceptance ratio includes both terms. As 
proposed, this equation gives no con- 
sideration to air velocity and it can be 
assumed that the equation applies only 
to conditions of still air. Should not the 
temperatures in the radiation compo- 
nent be expressed as absolute and to the 
fourth power? 

As stated, when thermal acceptance 
(H,) equals zero, thé environment can- 
not accept heat from the organism and 
storage will occur. The organism would 
be unable to survive long in this en- 
vironment. Further, when the thermal 
acceptance ratio (R,) is less than 1.0, 
storage will occur and survival time of 
the organisms will be reduced. It is 
difficult to state, without any experi- 
mental data, at what value above 1.0 
negative storage (body cooling) will 
occur. Further it would be important 
to know whether the thermal accept- 
ance ratio (R,) applies to both equilib- 
rium and dynamic situations 

It would appear that the thermal ac- 
ceptance ratio could be correlated with 
sensations of warmth or coolness. Has 
the author made such studies? 

The equation assumes an average val- 
ue for the wall temperatures and there- 
fore does not take into consideration 
directional effects. In other words, we 
may have a value for R, which would 
be within the zone where no physio- 
logical strain was produced and still 
have a sensation of discomfort because 
of localized cooling or heating. 

The question presents itself as to 
whether the effective temperature index 
modified to include radiation would 
correlate better with observed physio- 
logical strain than the thermal accept- 
ance ratio. This could only be deter- 
mined by actual experimentation 








The equation expressing stress (5S) 
states that stress is applied even in 
thermally equivalent environments 
within the zone of vasomotor regula- 
tion. Thus, any condition which causes 
a change in the mode of heat loss from 
that existing at the neutral point is con- 
sidered as applying a stress. The term 
neutral point is sound mathematically 
but would be most difficult to determine 
physiologically. Perhaps it would be 
better to use the term neutral zone 

It should be noted that the alterations 
in the way in which heat is lost are 
physiological and it is conceivable that 
a given environment may make the 
elimination of heat more difficult physi- 
ologically even though heat balance ex- 
ists. The problem would seem to be 
one of measuring this degree of diffi- 
culty and assigning some quantitative 
values to these difficulties. This is es- 
sentially a problem in the field of 
physiology. The author states that the 
effect of stress near the neutral point 
will be small. This appears to be split- 
ting hairs and it is difficult to visualize 
how a measurable physiological strain 
near this point could be determined if 
one existed. 

Will the author describe his concept 
as to how the value for the various 
constants will be determined? 

This paper will stimulate thought and 
action to arrive at a mathematical form 
which will adequately 
stress-strain relation so well outlined 
by Dr. Lee. It would seem that this 
should and could be done and, simul- 
taneously, it should be possible to re- 
evaluate the effective temperature in- 
dex including the factor of radiation 


express the 


Dr. Lee, in reply, thanked Dr 
Winslow, Mr. Leopold and Mr. Avery 
for suggestions which would be con- 
sidered in planning further work on 
the thermal assessment of the environ- 
ment. Referring to Mr. Glickman’s 
comments, Dr. Lee stated that the idea 
of thermal acceptance ratio is still in 
the process of development 


Offers Improved Method for 
Testing, Rating Air Filters 


R. S. Farr, Los Angeles, Calif., 
presented an abstract of the paper, 
An Improved Test Method for Rating 
Air Filters by R. S. Farr, W. N. 
Pauley and K. A. Crismon, M_D., 
Los Angeles, Calif. (published in the 
February 1948 JOURNAL SECTION, 
Heating, Piping & Air Condition- 
ing). 


SAssistant Professor, College of Medicine, 
University of Lllinois 


Heating, Piping & Air Conditioning. April 1948 


Joun W. Markert, Washington, D. C 
(Written): This paper deals with one 
of the most important problems of the 
industry. The lack of test code stand- 
ardization mentioned by the authors 
has been a pet peeve of the writer 

In government work it is particularly 
difficult to obtain quality merchandise 
without a very complete specification 
covering material, design, and per- 
formance. With most air conditioning 
equipment this is not too difficult, be- 
cause methods of testing have been de- 
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veloped and accepted by the industry. 
This does not exist with respect to air 
filters all of which are almost perfect 
according to the manufacturer’s adver- 
tised ratings. It is, therefore, essential, 
as the paper indicates, that an accept- 
able method be developed for analyzing 
the last 1/10th of 1 percent, which ap- 
pears to be the only place where most 
filters apparently differ in performance. 


The filter industry must get together 
and take this matter seriously enough 
to come to a working agreement rather 
than divide forces and prevent the 
formulation of a practical code. Unless 
they do this, they will have to abide by 
the opinions of individuals, which may 
be unintelligent, unfair and unscientific 
in many instances. Furthermore, such 
a code will accelerate research and per- 
mit the user to utilize more intelligently 
the skill of the industry. 

As a representative of a large pur- 
chaser of air and grease filters, the 
writer has been totally discouraged by 
the inability of the industry to do just 
what this paper advocates. It took the 
Maritime Commission about five years 
to establish a satisfactory specification 
covering air filters, holding frames and 
maintenance equipment. During this 
time most air filter manufacturers had 
their products tested and rated. With 
the exception of one, all manufacturers 
had to modify or completely redesign 
their products to meet test require- 
ments at considerable time and expense 
which was borne by the various manu- 
facturers. The irony of the situation is 
that at the present time, less than a 
year after the final specification was 
perfected, the entire effort has proved 
to be a complete failure because the 
only laboratory set up to perform the 
tests is part of a Federal bureau, which 
now lacks funds and space for the 
work involved. This is embarrassing to 
say the least. The foregoing experience 
is probably typical. 

The acceptance of a code equal to 
that recommended by the authors will 
improve the prestige of the industry. 
The writer has inspected the equipment 
described and discussed the subject 
with Mr, Farr. In conclusion it must be 
said that the sincerity of this effort is 
beyond question. 


Joun Howartt, Chicago, Ill., referred 
to difficulties of establishing a test code 
for dust and mentioned two principal 
obstacles; a selection of the type of dust 
to be used and the method of measuring 
filter efficiency. Disagreement of manu- 
facturers on the type of dust to be used 
was sometimes due to variation in per- 
formance of their respective filters with 
different dusts. Mr. Howatt believed 
the method presented in the paper 
would stimulate activity toward com- 
pletion of an acceptable code. 


Mr. Farr stated that the test method 
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proposed was not based on any one 
dust. Dusts vary in kind in any locality 
at different times during the year, and 
selection of one type of dust as a 
standard was therefore improbable. The 
authors did not believe the selection of 
one type of test dust to be practicable, 
and it was expected that any number 
of dusts or the actual dust collected in 
the field might be used after the test 
procedure had been agreed upon. 


The work to date, according to the 
author, had not resulted in an agree- 
ment on method of evaluating the 
effectiveness, that is, whether the 
weight method, particle count or dis- 
coloration method should be used. 


Report on Guide 
Committee Activities 


R. S. Dill, Washington, D. C., chair- 
man of the Guide Publication Commit- 
tee for THe Guipe 1948, presented a re- 
port of Committee activities. He re- 
ferred to the freedom with which 
valuable technical information is made 
available in America, and paid tribute 
to the willingness of successful engi- 
neers to share their experiences in 
providing technical information. The 
progress of THe Guipe is due to this 
willingness and cooperation on the part 
of members and other engineers. 


Mr. Dill stated that the practice of 
appointing only one-third of the mem- 
bers of the Guide Committee each year 
should be continued in order to pre- 
serve continuity from year to year. 


A record of the principal changes 
being made in the 1948 edition were 
then outlined as follows: 


The arrangement of Chapters in Tue 
Gute has been retained, except that a 
new chapter on Corrosion and Water 
Formed Deposits, Causes and Preven- 
tion, has been added as Chapter 51, and 
the Chapter on Codes and Standards 
_ therefore been changed to number 

Heating Load; Cooling Load; and Es- 
timating Fuel Consumption for Space 
Heating; these chapters have been im- 
proved by enlarging the Tables on 
Temperatures, Design Conditions and 
Degree Days, this information being 
secured from the U. S. Weather Bu- 
reau and the Canadian Air Services, 
Meteorological Division. Heating Load 
contains a new map showing Isotherms 
of outdoor temperature. Design Tem- 
peratures in common use are tabulated 
for many localities. Cooling Load was 
completely rewritten and enlarged to 
45 pages in order to improve the in- 
formation on effect of solar heat trans- 
mission and periodic heat flow, and to 
simplify the design of cooling systems. 

The Air Distribution chapter was 
completely revised by the ASHVE 
Technical Advisory Committee on Air 
Distribution and Air Friction. It con- 
tains new definitions of terms and 
formulas for air distribution. Charts 
have been included for graphical solu- 
tions of problems involving flow of air 
from slots and jets. 

The chapter on Corrosion and Water 


Heating, Piping & Air Conditioning, Apri! ! 


Formed Deposits, Causes an 
tion, presents corrosion theo: 
current practice in preventi: 
rosion and scale and slime ji 
ventilating and air conditi 
tems. The chapter was prepa: 
ASHVE Technical Advisory | 
on Corrosion. 


The Water Services chapte: 
enlarged by the addition of 
and Capacity Chart applicab), 
per tubing. The Charts for b 
ard LPS. Piping and Copp 
have been extended to small . 
and can be used for calculatir 
loss for panel heating instal! 


Automatic Control—this ch 
rewritten to include more 
treatment of typical controls 
trol combinations for all typ: 
tems. 

Instruments and Measurem« 
chapter has been improved by + 
tion of descriptions of a great 
ber of instruments and thei: 

The Codes and Standards c! 
cludes several new Codes ap; 
heating, ventilating and air co: 
ing, as well as revised reference: 
latest editions of all Codes list: 


In the chapter on Air Contaminant 


the permissible limits for tox 
vapors, fumes, mists and dust 


been revised to agree with recent 


clusions of industrial hygienists 
Various chapters have bee: 


arranged or revised for the purpos: 


keeping the chapters up to dat 


cilitating the use of the informatio: 
given. Among such chapters are Gra 

ity Warm Air Systems, Steam Heating 
Systems and Piping, Unit Heaters, Uni: 
Ventilators, Unit Humidifiers, Sp: 


Apparatus, Central Systems 


Conditioning, Industrial Air Conditio: 
ing, Drying Systems, Transportatio: 


Air Conditioning. 


The chapter on Fans has been im- 
proved by the addition of typical! sou 
level curves to the fan performa 
curves. A new diagram has beer 
cluded to show accepted designat 


of direction of rotation and 
for fans. 


By concentration or simplificatior 


material, it has been possible t 
new chapter without adding 
number of pages in THe Guin: 


Dill stated that in addition to the wor 
that had been done in preparing th 


1948 edition, the committee 


ranged for the beginning of work on re- 
vision of other chapters such as thos 
on Thermodynamics and Pane! Heating 
and Radiant Heating, and that results 


of this work might be evident in 
editions. 


Mr. Dill referred to the great am 
of work required in preparing T 
Gur, and expressed his appreciatic’ 
of the very able and active committe 
composed of Messrs. R. L. Byers, 


Cook, R. C. Cross, B. H. Jenning 
Kayan, W. M. Wallace, II 
Witheridge, C. P. Yaglou, Cyri 
Ex-officio member, and Car! H 
Technical Secretary. 

William M. Wallace, I, 
N. C., at the request of Mr 
additional information on th« 
tables of weather data provic: 
Guide chapters on Heating Li 
ing Load and Estimating Fu 











n for Space Heating. He re- 


sum} : . 
vant that data for airports were in- 
clude: where available. Elevations of 


the bulb of the station thermometer 
-ven instead of the station eleva- 


wert ; 
tion. In order to provide as much 
information as possible on weather de- 
sign conditions, dry bulb and wet bulb 
temperatures in common use were ob- 


tained from ASHVE members or pub- 
lished tables, and shown in a separate 
column of design temperatures. 


The session was adjourned at 
12:10 P.M. 


Fifth Session, February 4, 2:00 

p-m. 

Chairman G. L. Tuve called the 
meeting to order at 2:00 p.m. He 
stated that the Meetings Commit- 
tee had planned the session around 
the single subject of the heat pump 
because present interest in its de- 
velopment and use had created a 
demand for information. Professor 
Tuve then requested L. T. Avery to 
take charge of the meeting. 


Mr. Avery stated the purpose of 
the meeting was to bring out in- 
formation regarding the heat pump 
which had attracted a great deal of 
interest because of the possibility 
of obtaining an efficiency of 400 per- 
cent or more. Five presentations of 
different phases of the subject were 
to be given, after which questions 
from the audience could be directed 
to the five speakers. 


J. D. Kroeker, Portland, Ore., gave 
an abstract of the paper, A Heat 
Pump in an Office Building, by J. D. 
Kroeker and R. C. Chewning, Port- 
land, Ore. (published in the March 
1948 JoURNAL SEcTION, Heating, Pip- 
ping & Air Conditioning). 

W. E. Johnson, Bloomfield, N. J., 
presented his paper, Economic and 
Technical Aspects of the Heat Pump 
(published in the December 1947 
JouRNAL Section, Heating, Piping & 
Air Conditioning). 

Mr. Johnson emphasized three 
points in presenting the paper. 

1. That acceptance of the pack- 
aged heat pump as distinguished 
from the apparatus type of heat 
pump depends primarily upon eco- 
nomic factors which are forcing 
consideration of certain technical 
problems. It is not the technical 
problems in themselves that are 
hindering development of the heat 
pump, but technical problems 
brought about by economic consid- 
erations. 

2. That economic considerations 
are strongly influenced by the type 
of installation. 

3. That strong factors in the 
marketing situation must be con- 
sidered well by those interested 

Walter Herrman, New York, N. Y.. 
presented the following discussion 
on Power to Operate These Heat 
Pumps. 


Power to Operate These Heat Pumps 
By Walter Herrman,’ New York, N. Y. 


As a representative of the utility in- 
dustry, it was appropriate that your 
chairman should assign to me the dis- 
cussion of power supply as it affects 
the utilization of the heat pump. Next 
to a source of heat, it is apparent that 
the availability of ample electric ener- 
gy, at prices which will permit of oper- 
ation reasonably competitive with fuel- 
fired plants, is a most important pre- 
requisite. What then, are the factors 
involved in this connection? 

The question of availability of power 
is almost academic. While a minor 
power shortage exists at the present 
ume, new generating capacity planned 
‘or installation in the next two years 
should adequately provide for any fore- 
seeable increase in demand attributable 
to the heat pump. Neither is there any 
expected problem in respect to local 
distrit ution facilities. While a concen- 
vation of heat pumps in any given 
area may require rebuilding of circuits 
and increased transformer capacities, 
these changes are normally routine. 


However, in the event the size of in- 
‘The Commonwealth & Southern Corp. 
Heati: 





dividual units should be increased 
above say 5 hp, with an accompanying 
change to three-phase motors, a con- 
siderable problem might arise. At 
present three-phase supply is available 
in only a very limited percentage of 
residential territory and to bring such 
service into these areas would ordi- 
narily be uneconomic except for a very 
substantial load. Presumably the best 
answer to this problem is the use of 
multiple single-phase motor-compres- 
sor units. 


Economic Availability of Power Is 
Vital Question 


The really vital question in connec- 
tion with power supply is price. Price 
in turn depends in most instances on 
two other major variables—the cost of 
coal and the load factor. However 
since the cost of coal also influences to 
a large extent the cost of competitive 
heating, this factor tends to cancel. 
Assuming an overall thermal efficiency 
of the utility system of 25 percent from 
boilers to the customers’ premises, and 
a coefficient of performance (cop) of 
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4 to 1 for the heat pump, it is obvious 
that the Btu delivered by the heat 
pump would be exactly equal to the 
Btu of the heat energy contained in the 
coal burned at the power house. But 
since the delivered cost of coal by the 
carload or shipload will ordinarily run 
only 30 to 40 percent of the cost in small 
lots to the householder, and since the 
boiler efficiency of the utility company 
is higher than that of a home furnace, 
the fuel component in the energy cost 
of operating a heat pump is reduced 
accordingly. On the other hand, oper- 
ating expenses and taxes incurred by 
the utility at least partially offset these 
savings. 

In an average utility steam plant sys- 
tem, the fuel component of the energy 
cost will range from about 2 mills to 6 
mills per kwh which would correspond 
roughly to coal at $3 a ton and $9 a 
ton respectively. If this energy is uti- 
lized in a heat pump with a cop ol 
4 to 1, each kwh would produce useful 
heat at a rate of approximately 13,000 
Btu per hour. By contrast, if 14,000 Btu 
coal costs $10 a ton or a half cent a 
pound delivered to the householder and 
is burned at 60 percent efficiency, the 
cost of 14,000 Btu delivered heat would 
be about 8 mills and at $20 a ton the 
corresponding cost would be 16 mills 
Considering fuel costs only, therefore, 
the heat pump has a very apparent 
advantage 


Load Factor a Major Element in 
Cost of Service 


Unfortunately, a more important ele- 
ment in the price of electric service is 
the cost associated with the large in- 
vestment required to generate, trans- 
mit and distribute the energy. In a 
typical plant, this investment will now 
run about $400 per kilowatt of installed 
capacity, on which annual costs for 
maintenance, depreciation, interest and 
taxes, plus a return to the investor, 
will average from 12 to 15 percent. A 
conservative figure would be $50 pe: 
year per kw or about 5.7 mills per 
hour, assuming the consumer makes 
use of the service steadily for the en- 
tire 8760 hours in the year. If the 
service is used only half the time, the 
hourly cost is doubled and becomes 
11.4 mills. At 25 percent load factor, 
the hourly cost is increased to 22.8 mills 
although these higher amounts would 
normally be reduced because of diver- 
sity between individual installations 
Nevertheless, if energy costs are as- 
sumed to be 5 mills per kwh, which is a 
fairly good average at present prices of 
coal in this area, it is obvious that even 
at very high load factors it would be 
impossible to deliver power for domes- 
tic service for less than about 1.1l¢ per 
kwh, whereas for poorer load factors 
the cost will rise above two cents. At 
the lower level, the probable cost of 
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operation of a heat pump should be 
very competitive with other forms of 


heating. In the upper range, the cost 
will undoubtedly be somewhat higher 
than for conventional heating. In each 
case, of course, the exact cop of the 
heat pump unit, as well as the kind of 
competitive fuels considered, will enter 
into the question. 


All other things being equal, it seems 
apparent that in order to qualify for a 
minimum rate and a corresponding ad- 
vaniage over competitive fuel-fired fur- 
naces, it is essential that heat pumps 
be designed and applied so as to oper- 
ate at the highest possible load factor. 


Temperature Characteristics Favor 
Auxiliary Heat Source 


Attention is directed in this connec- 
tion to the fact that in most parts of 
the country the winter temperature 
variations are such that about 90-95 
percent of the total heating require- 
ments occur above the average rate of 
demand, and about 5-10 percent below 
the average. In other words, assuming 
a 5 hp unit is required to take care of 
the coldest day, a 2% hp unit would be 
large enough to supply 90-95 percent 
of the total seasonal requirements while 
the extra 242 hp would be needed for 
only 5-10 percent of the energy sup- 
plied. This means of course, that if a 
heat pump is designed to satisfy the 
maximum demand half of the capacity 
of the unit will be idle a great propor- 
tion of the year, and the load factor 
will be correspondingly poor. If, how- 
ever, it were possible to get along with 
a unit half as large, and make use of a 
storage system to furnish the relatively 
small amount of marginal heat required 
during the few peak days, the load fac- 
tor could be improved accordingly. 
Further, if the heat pump itself could 
be used to charge the storage system 
when not otherwise in operation, a still 
greater improvement in load factor 
would be achieved. Obviously, from a 
thermal viewpoint, a 2 hp unit operat- 
ing 24 hours per day will produce the 
same energy as a 4 hp unit operating 
12 hours. The advantages of such a 
smaller system include not only a far 
better load factor and consequently 
lower rate for power, but a lower first 
cost and lesser space requirements for 
the equipment. 

Many people have asked if it is 
feasible to operate the heat pump en- 
tirely off-peak so as to avoid all or sub- 
stantially all of the capacity costs. In 
my personal opinion, off-peak operation 
is not practicable since this would re- 
quire a unit large enough to take care 
of all direct heating during the off- 
peak hours plus as much or more ca- 
pacity to charge the storage system. 
Such an arrangement would presum- 
ably involve doubling the size of the 
heat pump and the consequent demands 


128 





‘Table 1—Typical Follow-on Domestic Rates of Selected Electric Uti ies 





eons of Ceenciedey 


Alabama Power Company ........... ... Alabama 


“enters Served 


End Block of Don Ras, 


lc over 200 kwh 
demand charge) 


Arkansas Power & Light Co. ............ Arkansas 1.5¢ over 400 kwh 

Boston Edison Company ............... Massachusetts 3c over 80 kwh 

Commonwealth Edison Co. .............. Illinois (Chicago) 2c over 100 kwh 
1.5¢ over 250 kwh 


Cleveland Electric — Co. 


cama Ohio 
Consolidated Edison Co. .... te 


..New York City 


2c over 127 kwh 
charge adjustme: 


Dallas Power & Light Co. . .. Texas 1.5 over 167 kwh 
cess demand cha 
coals Gencescacke bene” Michigan 2c over 250 kwh 


Duquesne Light Co. ..... 


cn uahes cee Pennsylvania 


1.7c¢ over 100 kwh 


(Pittsburgh) 


Florida Power and Light Co. 


..Florida (Miami) 


1.5c over 180 kwh 


Se IE GI, os pee a nccccodcsocetate Georgia le over 200 kwh 
per) 
Hartford Electric Light Co. ............. Connecticut 1.5¢ over 265 kwh 
Indianapolis Power & Light Co. ......... Indiana 2c over 120 kwh 
Iowa Power and Light Co. ..... ....+..-Iowa (Des Moines) 2c over 200 kwh 
Kansas City Power & Light Co. ......... Missouri 2.5c over 30 kwh 
Mississippi Power & Light Co. . . . Mississippi 1.5c over 510 kwh 
New Orleans Public Service ............ Louisiana 1.5c over 500 kwh 
cess demand char; 
Northwestern Electric Co. ..Oregon (Portland) 7 mills from 225 to 


Pacific Gas and Electric Co. . 
So. California Edison Co 


on the utility company also would be 
increased accordingly. Further, since 
the storage system would have to sup- 
ply approximately 12 hours of on-peak 
requirements, it too, would be consid- 
erably increased in size as compared to 
an arrangement in which it was used 
only as a supplement to the heat pump. 

However, in spite of my reasoning 
to the contrary, I note that one of the 
larger companies in Ohio has recently 
filed a special rate of 1% cents per 
kwhr applicable to off-peak water heat- 
ing and year round heating and cooling 
using the heat pump. Service is pro- 
vided 12 hours a day as selected by the 
utility. To my knowledge, this is so 
far the only rate in the United States 
established especially for heat pump 
use. 


Existing Rates Will Govern Until 
Changes Indicated 


For the time being, it is my belief 
that the great majority of utilities will 
serve heat pump installations at stand- 
ard residential rates which usually do 
not take load factor into consideration. 
When, as and if the use of this device 
becomes sufficiently extensive and if it 
appears that the load factor justifies, 
special rates undoubtedly will be de- 
signed to suit. If on the other hand, an 
average load factor of say only 20-30 
percent is obtained, many existing 
tariffs, particularly the low end blocks, 
may have to be increased. 

Attention is directed in this connec- 
tion, to Table 1 which sets forth typical 
end rates of 20 major utility systems in 
various states. Note that the lowest 
tariffs are in the south and west where 
cheap gas and hydro power are rela- 
tively abundant. The highest charge of 
3 cents per kwhr is found in Boston, 
where all the energy is generated by 
high-priced coal. Since the pattern of 
these schedules tends to follow the lo- 
cal price of fuel, the competitive posi- 
tion of a heat pump is probably less 
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diallers California (Northern) 
..California (Southern) 


and lc for exces 
le over 200 kwh 
le over 285 kwh 


pronounced than these price differen. 
tials would indicate, especially if fut 
adjustments can be made in the 
levels along the lines indicated in thy 
foregoing. 


Competitive Energy Costs Based 
on Other Fuels 


After examining Table 1, the data jy 
Table 2 will be of interest. It is taker 
from a report of R. A. Budenholze: 
Professor of mechanical engineering 
Illinois Institute of Technology 
shows the equivalent price of elect: 
energy required for operation of a heat 
pump to balance certain 
costs of fuel-fired heating under vari- 
ous operating conditions. Profess 
Budenholzer points out, in discussi! 
this table, that the assumption of 
overall motor-compressor efficiency 
70 percent is not yet realizable 
probably a practical possibility 
evaporator temperatures 
based on the use of a refrigerant « 
buried in the earth below the fros 
line. Taking 30 F as an average evap- 
orator temperature and 110 F as 
condenser temperature, with coal, © 
and gas prices and burning efficienc 
as indicated and a motor-compresso 
efficiency of 60 percent it will be note 
that the corresponding equivalent costs 
for electric energy range from 1.(2 cents 
to 1.29 cents per kwhr. 

It is not known whether Professo! 
Budenholzer reflected in these calcu- 
lations the fact that a heat pump does 
not require air for combustion, whic! 
ordinarily tends to reduce the total hea! 
requirements of a given house consi 
erably below that of a similar hom 
using a fuel-fired furnace. Howeve! 
even if the foregoing results could 
increased by 20 percent, it is appare! 
that strictly competitive operate 
would still require a price of electric! 


assumec 


shown 


ne 


in the range of from 14 to !'2 cen 
per kwhr. On the other hand, ‘he hea 
pump has so many importan' advan- 
tages, including summer cooling !" P*™ 
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Table 2——-Comparative Data Electrically-Driven Heat Pump 
(Prices of Electricity Which Will Compete With Coal, Oil or Gas Under the 
Assumptions Indicated* ) 


ondenser Evaporator Competitive Price of Electricity 
lemperature Temperature of vs: 
F F Performance Coal Oil Gas 
P. 10 2.97 0.80 1.02 1.02 
\ 20 3.32 0.89 1.14 1.14 
4 110 30 3.77 1.02 1.29 1.29 
P 40 4.32 1.17 1.49 1.49 
10 2.84 0.77 0.97 0.97 
20 3.16 0.85 1.08 1.08 
120 30 3.54 0.96 1.22 1.22 
40 4.05 


1.09 1.39 1.39 


From a report by R. A. Budenholzer, Professor of Mechanical Engineering, Illinois Institute 
Technology. Table is based upon coal, 14,800 Btu per Ib at $11.69 per ton, 50 percent furnace 
sciency; No. 3 Oil, 137,500 Btu per gal., 9 cents per gal., 65 percent furnace efficiency: gas, 7 
nts per therm (100,000 Btu), 70 percent furnace efficiency. Prices are for the Chicago area 
< of early 1947 and coal and oil costs, in particular, would be materially higher as of February 
948. An overall motor-compressor efficiency of 60 percent is assumed. : 


‘ular, plus the ultimate in cleanliness, 
afety and control, that it probably will 
ot be necessary to sell this equipment 
Jely on a_ cost-of-operation basis. 
‘evertheless, if a large market is to be 
sbtained, competitive costs will be a 
actor and the differential should be 
ept at a minimum. In achieving this 
sult, it is my opinion that the greatest 
ingle opportunity to reduce costs will 
be found in the use of units having the 
zallest possible capacity, but operating 
he greatest number of hours. If a heat 
pump can be designed and applied to 
eet this prerequisite, the author is 
ynfident that its place in the field of 
esidential heating and cooling will be 
ssured. 













E. N. Kemler, New York, gave an 
abstract of the paper, Research 
Aspects of the Heat Pump, by E. N. 
Kemler and N. Kulik (published in 
his issue, April 1948, JourRNAL SEc- 
10N, Heating, Piping & Air Condi- 
tioning) . 


Chairman Avery next called upon 
Marvin Smith, Muncie, Ind., who 
was assigned the subject, Operating 
Data of the Heat Pump. 

Mr. Smith stated that there were 
four questions from the manufac- 
turers’ viewpoint in connection with 
heat pumps: (1) Can it be engi- 
neered? (2) Can it be built? (3) 
Can it be sold? and (4) Will it stay 
wld? Since his experience began 
with two heat pump installations 
in 1944 the number of installations 
in homes had grown as follows: 
Seven in 1945, 25 in 1946, 202 in 
47. It was estimated that the 
‘otal installations which had all 
deen made below the Mason-Dixon 
“ now numbered approximately 

G. Lorne Wiggs, Montreal, Que., 
Canada, at the request of the chair- 
man, described an application in 
Which a refrigerating system was 
Tequired on two floors while panel 


heating was used on the third floor 
of a building. During the heating 
season the condensing water from 
the refrigeration compressors was 
used as the heating medium in the 
panel heating system. In summer 
when the heating system was not 
needed, an evaporative condenser 
was used. Mr. Wiggs stated that 
electricity was available in Canada 
at 2% mills per kwhr. Water tem- 
peratures in rivers and wells were 
cool, however, and this constituted 
a disadvantage. 


Chairman Avery declared the 
meeting open for questions and 
asked the authors on the rostrum 
to answer the questions written on 
the cards returned from the audi- 
ence. 


K. C. Ricumonp, Chicago, Ill., in- 
quired about the electric rate in Port- 
land, Ore., and also what it would cost 
to heat the same building in Chicago. 


Mr. KROeEKER replied that the rate was 
3.15 mills per kwhr with a demand 
charge of $1.00 per kw demand. He did 
not have information on Chicago power 
rates. 


J. N. Livermore, Detroit, Mich., asked 
what means were taken to prevent the 
tempering coils in the inlet air from 
freezing. 


Mr. KROeEKER replied that the chilled 
water discharged from the cooling coils 
at about 50 F increased in temperature 
to 53 F in the coils in the ventilation 
exhaust air, and then cooled to 45 F in 
the coils in the ventilation supply air. 
The final temperature was therefore 
well above freezing. 


Mr. OLpEeNBERG, Springfield, Mass., 
suggested that it might be more eco- 
nomical to supply heat at peak periods 
by means of electric current. 


Mr. JOHNSON stated that this might be 
true in regard to first cost, but not in 
regard to cost of power over a long run 
because the power demand or load fac- 
tor might be affected adversely, i.e., 
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the load factor might be decreased by 
using direct resistance heating. In some 
installations, however, direct heating is 
used, but its practicability depends en- 
tirely upon the application. 

Replying to an unsigned question in- 
quiring ‘What was meant by building 
houses for future addition of summer 
cooling with heat pumps’, Mr. Johnson 
stated his belief was that in 10 years 
year-round air conditioning in the 
home will be a fairly common thing, 
and that probably the heat pump will 
be part of the equipment. He believed, 
therefore, that consideration should be 
given to the means for providing sum- 
mer cooling and the design of ducts 
which should obviously be larger for 
summer air conditioning 


Joun Reynoups, New York, N. Y., was 
asked to comment from the viewpoint 
of an architect. He remarked that the 
space required by equipment is very 
important and that manufacturers and 
designers should work together with 
architects in order that the house can 
be properly designed, and suitable ar- 
rangements made for the equipment 

In reply to an unsigned question ‘Will 
the utility companies be prepared to 
handle the load of numerous residence 
heat pumps with present distribution 
systems’, Mr. Herrman stated that due 
to the fact that no two distribution 
systems are the same, the question 
could not be answered yes or no. Some 
systems could handle the present po- 
tential load without change; others are 
being increased to keep abreast of the 
domestic load. 

Answering a question, ‘How many 
homes connected to your lines have 
heat pumps installed’, Mr. Herrman es- 
timated that only four residences were 
so equipped in the Commonwealth and 
Southern System. 


Mr. Borpven, Evansville, Ind., asked 
about the source of heat in most U. S 
heat pump installations 


Mr. Sirs stated that about 75 per- 
cent of his installations employed a 
U-tube to extract heat from wells. In 
a few installations, heat was extracted 
from the ground and in such cases, suc- 
cess depended upon the heat transfer 
rate of the ground. 


J. F. L. Grocott, London, England, 
suggested that it did not seem reason- 
able to use high grade heat such as 
obtained from electric power for do- 
mestic heating purpose. It seemed to 
him that the use of a heat pump with a 
coefficient of performance of 4 consti- 
tuted only a limited improvement to 
assist the performance of a power 
source which should not be used for 
such low grade service. He inquired 
whether the heat pump for domestic 
use employing an electric prime mover 
would be a serious competitor of an 


139 


RARIKCS 


? 


> 


CAN LI 


MAC 


‘ 


>< 


* AALS 





| Gaintitsienor ze) 


efficient district heating system using 
steam or hot water. 


Mr. HERRMAN replied that an average 
electric distribution system had a ther- 
mal efficiency of about 25 percent (some 
systems exceed this value) and there- 
fore a coefficient of performance of 4, 
the actual delivery of heat in a domestic 
installation, would equal the heat in 
the fuel used to generate the electricity. 
Mr. Herrman believed that the city of 
Norwich, England, had been installing 
a heat pump on the basis that it would 
conserve natural resources by reducing 
the amount of fuel taken from the earth 
in the form of coal. 


In Switzerland, where coal is scarce, 
the use of electric power to extract 
heat from river water or lake water is 
considered to be efficient and also a 
means of saving natural resources. 


E. R. Amsrose, New York, N. Y., 
stated that Mr. Johnson, in his analysis 
of comparative fuel costs, had used a 
coefficient of performance of 3.5. He 
asked Mr. Johnson to comment on the 
possible improvement of this coefficient 
by means of improved equipment. 

Mr. Johnson replied that the principal 
problem in increasing the coefficient of 
performance was that of obtaining a 
compressor and motor combination with 
which the capacity could be varied from 
25 to 100 percent and still retain good 
performance at low capacities. Typical- 
ly, a compressor would have 70 to 75 
percent adiabatic efficiency at rated 
conditions. Operating the compressor at 
half capacity would drop the compres- 
sor efficiency 50 percent, but the motor 
efficiency would drop about 64 percent, 
so that the adiabatic efficiency, instead 
of being 70, would drop to about 55 
percent. Since heat pumps operate at 
low capacities over extended periods, 
the average coefficients of performance 
for the season would tend to be un- 
favorable. 

At present a heat pump installation 
taking heat from the air could be de- 
signed with a coefficient of performance 
of about 2.8, including all auxiliary 
power. The design cop is therefore 
2.8. For a typical season having con- 
siderable periods of mild weather, the 
cop would probably increase to 3.5, 
and at certain times in the season it 
might exceed this value. 

Studies were being made at present 
to determine the best means of obtain- 
ing the capacity modulation. 

Chairman Avery then declared 
that questions could be presented 


from the floor. 


Y. S. Tovtovuxran, West Lafayette, 
Ind., referred to Mr. Herrman’s use of 
25 percent overall thermal efficiency for 
electric power distribution, and the co- 
efficient of performance of 4 which 
yielded 100 percent utilization of the 
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energy of the fuel. He pointed out that 
unless the owner of the heat pump also 
owned the power plant, he would not 
obtain the advantage of utilizing 100 
percent of the energy of the fuel. He 
also suggested that promises should not 
be made to the public far in advance of 
ability to supply any type of equip- 
ment. Due to the publicity that had 
been given the subject of the heat pump 
in the various papers and publications, 
the public is encouraged to believe that 
it is a wonderful device already avail- 
able, while practically no information 
can be given regarding its availability 
for general use. Mr. Touloukian sug- 
gested that the heat pump be refined in 
industrial and commercial fields be- 
fore it is made available to the average 
citizen for domestic use. 


H. M. Smirx, Tampa, Fla., cited his 
experience in selling and _ installing 
about 23 air-to-air units of various sizes 
in Florida where the electric power 
rate is 2 cents per kwhr. Monthly bills 
on 5-ton units were found to be about 
$25.00 to $30.00. Experience in operat- 
ing the installations mentioned had 
shown that during the day, when the 
sun was shining and with the unit op- 
erating on the refrigeration cycle, in- 
door conditions were perfectly com- 
fortable, but late in the afternoon and 
during the night when the temperature 
was in the middle 70’s, and the refrig- 
eration section of the unit was not in 
operation, the humidity within the 
house became exactly the same as that 
outside due to the introduction of ven- 
tilation air by the circulating fan. 


Wurm M. Wattace, II, Durham, 
N. C., stated that no mention had been 
made regarding the flow within the 
wells, and since in certain territories 
such as the middle part of North Caro- 
lina, the flow of water through the 
ground is low, it would be insufficient 
to carry off the cooling effect. 


Marvin SmitH, replying to Mr. Wal- 
lace, stated that the basis of design 
which he had used was a minimum 
movement of water of 4 miles per year. 
A greater flow would, of course, be 
advantageous. 


G. B. Priester, Baltimore, Md., re- 
ferred to W. E. Johnson’s paper as 
one of the best on the widely publicized 
subject of the heat pump. He believed 
that the paper would assist the engi- 
neer in forming a sound judgment and 
prevent some of the unwarranted en- 
thusiasm that has been shown in many 
magazine articles. 

In making an investigation of the 
possibility of using earth as a supply of 
heat, Mr. Priester had made a number 
of calculations based on reasonable as- 
sumptions and not on steady state con- 
ditions. These calculations indicated 
that when the heat abstracted from the 
earth was obtained only from the orig- 
inal storage in the earth, and when this 
transfer of heat to the cooling surface 
was obtained by conduction only, the 
total surface required would be too 


Heating, Piping & Air Conditioning, A 


large to be driven into the « 
calculations covered an initi 
period of operation. 

If the relatively small am: 
normally to be removed fro: 
by summer cooling would b 
to the earth, the amount of s 
quired would be reduced on 
If the quantity of heat return 
ground in summer should c: 
be made equal to that remov: 
ter, the earth would then b 
sentially as a heat storage 
rather than a heat source. Ir 
if the contacting surface is ; 
the surface required would n 
duced a great deal. If the hea 
surface consists of a horizonta 
work that would act effecti 
plate, the amount of surface 
would be substantially less t! 
no heat is returned to the earth N, 
ertheless, the surface, even for 
storage purposes for use wit! 
small, well-insulated house, \ 
pear to be over 4000 sq ft « 
than an area 80 x 60 ft. 

Mr. Priester referred to 
mendation of one heat pump n 
turer that from 500 to 700 ft 
be used with a 3 hp unit. Th 
facturer also recommended that 
tubing be fabricated into a horizon: 
coil network that would cover ar 
of from 3200 to 4500 or more squar 
feet. The installation of this amount 
surface would represent an appreciab 
item in the initial cost of a heat pun 
system, and is one of the important 
currently objectionable economik 


tors previously mentioned by M 
Johnson. 

Special circumstances, such as a s 
stantial movement of ground wat 


reasonably close to the heat transi 
surface, would alter the amount of sur- 
face required. Coils buried near |! 
earth’s surface would draw heat ! 
the atmosphere if operated on a su'- 
ciently low temperature, but in su 
case stored heat in the earth would! 
be the actual heat source. It was M 
Priester’s opinion, however, that ens 
neers would find a solution for mar 
these problems. 


I. B. Frevtpxovuse, Chicago, | 
ferred to work at the Armour Resea! 
Foundation dealing with metho 
culating the effect of freezing o! ! 
ture in the soil on the temperature 
pipe surface buried in the grou! 
function of time for a constant rat 
heat withdrawal from the eart! 
the soil as a source of heat for a 
pump. 

Assuming a withdrawal of heat @ 
constant rate of 30 Btu per (hr) (ine 
ft of 3 in. pipe) and assuming that 
earth is initially at 50 F, it was low! 
that after 3000 hours of continuous oP 
eration the evaporator tempere'u™ 
would be 27 F and the radius o! froze’ 
soil 2% ft. It was therefore clu 
that this withdrawal of heat uld no 
result in excessively low suriace 
perature and that a coefficient of Pe 
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; formance of 3 could be expected. These 
‘tions and some experimental 


pt . ~ 
ow nducted at the Foundation lead 
Mito th eonelusion that the earth as a 
‘’ c . . 
J ource of heat is possible for domestic 
Fuse without requiring an excessively 
® \arge amount of ground. 
3 
: 
; 
aq 
~ Sixth Session—Thursday, Febru- 
| ary 5, 10:00 a.m. 
S The concluding technical session 
3 of the Meeting. was opened in the 


-) West Ballroom on Thursday morn- 
: ing at 10:00 am., with President 
> woods presiding. He announced the 
first paper, A New Method for Se- 
lecting Winter Design Temperatures, 
by C. M. Humphreys, Cleveland, 
Ohio, (published in the January 1948 
Journal Section, Heating, Piping & 
Air Conditioning). 

Mr. Humphreys gave a synopsis 
i of his paper and at the conclusion 
) of his presentation discussion was 
» invited. 


* teeta 


awed ence 


Paces 
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S, P. Goerue, Tampa, Fla., stated that 

in 1931 the University of Tampa had a 

project which resembled the one de- 

scribed and he said that it was inter- 

| esting to note that the values obtained, 

which would not be exceeded on over 

© 97% percent of the days, is a few de- 

 vrees lower than recommended by the 

© author. He thought that rather than 

| advocate a change in design tempera- 

tures, that more data on periodic heat 

© transfer of building construction should 
© be obtained. 


Sit he. 


' W. L. Fretsner, New York, N. Y., 

stated that his investigations in the 

| heating art started with the determina- 

' tion of design temperatures, and he 

| felt that the problem that had never 
been settled was the effect of wind on 
the design temperature. He also said 
that the problem had been discussed 
for over 35 years in the Society and a 
good many field tests were run to de- 
termine the effects on basic design 
temperatures. He pointed out that in 
New York where we do not get as low 
temperatures as in other sections of the 
country we do have an average wind 
velocity in the winter which is higher 
than in many other places, and he felt 
that the matter should receive contin- 
ued investigation. He thought that the 
paper was incomplete in this phase of 
the work. 


J. W. Miter, Lansing, Mich., referred 
to some research that had been carried 
on to determine what recommendation 
should be made on design temperatures. 
He indicated that the lowest tempera- 
tures generally occur during the night 


As there were no further questions 
or comments, Chairman Avery sug- 
gested that the authors who had taken 
part in the presentation be given a 
rising vote of thanks. 

The meeting was adjourned at 
4:15 P.M. 


Climatological Data for Selecting 
Design Temperatures 


when thermostats are shut down. Ex- 
perience has indicated that if the code 
recommendations are followed our fur- 
naces have always been too large. 


G. Lorne Wiccs, Montreal, Canada, 
suggested that the author might consult 
several papers covering weather in 
Canada and recommended that before 
the paper appears in the Society's 
TRANSACTIONS that data from two or 
three Canadian cities be added. He felt 
that some slight error in the design 
basis might not be troublesome with a 
steam, hot water or warm air system, 
but a radiant heating system with floor 
panels would experience difficulty. 


C. E. Fercuson, Salt Lake City, Utah, 
pointed out that research carried on in 
Army installations indicated that the 
amount of available sunshine in a lo- 
cality affected design temperatures, par- 
ticularly on the Pacific Coast. 


Cyrm Tasker, Cleveland, Ohio, 
thought that several of the discussions 
referred to design conditions, while his 
impression of the paper was that it deals 
with design temperatures and careful 
reading of the paper would indicate 
that the author has suggested nothing 
that would eliminate the judgment of 
the designing engineer. 


Mr. FLEISHER agreed that the paper 
gave a description of methods of se- 
lecting the lowest temperatures, that 
prevail at any time, from our meteoro- 
logical data. He stressed the fact that 
we do not know how to design ou: 
heating systems because we have not 
followed through to a conclusion. He 
stated that he did not believe that it is 
any more important to know what the 
lowest temperature is, than to know 
what the prevailing wind is at that par- 
ticular temperature. To improve pres- 
ent practice, Mr. Fleisher felt that it is 
important for the Society to give this 
matter consideration. 


Mr. Humpureys stated that the diur- 
nal variations in temperature must be 
considered as a factor for permitting a 
higher design temperature than we 
have been using. Work done primarily 
for summer cooling has given us some 
clue to the magnitude of lag that may 
occur in various constructions. Wind 
velocity is important, but was not in- 
cluded in the paper because it might 
well be a matter of a separate investi- 
gation. The data for this paper were 
taken between 1936 and 1938 by W.P.A. 
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workers for the U. S. Weather Bureau 
and unfortunately did not include 
Canadian weather data. The matter of 
sunshine cannot be considered very 
accurately, but it offers a factor of 
safety to the heating engineer. 


President Woods introduced H. E. 
Landsberg, Washington, D. C., 
formerly head of the Climatological 
Section of the Weather Bureau, 
whose subject was Use of Climato- 
logical Data in Heating and Cooling 
Design (published in the October 
1947 JOURNAL Section, Heating, Pip- 
ing & Air Conditioning) 


Joun Everetts, Jr. San Francisco 
Calif., said that the two authors had 
indicated quite a difference of opinion 
as to the normal or mean temperature 
Mr. Humphreys seems to feel that the 
daily mean is a better indication of 
heating load, and a mean temperature 
is a better indication for heating design 
Mr. Landsberg has pointed out that 
they are of no particular value and the 
work of J. C. Albright indicated that 
normals or means are of little or no 
value. Mr. Landsberg refers to season- 
al value in degree days of cooling and 
the deviation from the logarithmic 
normal. The value to the design engi- 
neer is questionable because no ac- 
count has been taken of the wet bulb 
temperature in determining the degree 
of cooling load. It is suggested that 
data be obtained on the effect of cumu- 
lative frequencies of wet bulb for cool- 
ing degree value. 

Mr. Everetts was in agreement with 
the statement that weather data are 
only good for the immediate location 
of the station for which the data are 
taken. 


A. A. Gtannini, New York, N. Y., 
stated that there could be great differ- 
ences in the design temperatures in 
points within one city, and in New 
York data taken simultaneously at the 
Battery station is entirely different from 
that obtained at the Central Park sta- 
tion, or at La Guardia Airport, or at 
Newark Airport. 

He thought the matter deserved 
greater attention than it has had in the 
past. 


Mr. LANDSBERG said that he is aware 
that for summer cooling problems the 
wet bulb temperature is more advan- 
tageous and he fully agrees with Mr 
Everetts on this point. He explained 
that evaporation is one of the most 
elusive meteorological factors and if 
the question were asked, how much 
evaporative cooling can be expected in 
a certain locality this type of data 
could not be given as of the moment. 
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Installation of Officers 


President Woods announced that 
the installation of officers would be 
conducted by W. H. Driscoll, past 
president of the Society. 

Mr. Driscoll said that in addition 
to the president, first and second 
vice presidents and treasurer, the 
Council consisted of 12 members, 
four of whom are elected annually 
to serve for three years, and the re- 
tiring past president of the Society 
and chairman of the Committee on 
Research serve on the Council. To 
the retiring members of the Council 
he expressed, on behalf of the So- 
ciety, the sincere appreciation for 
the personal sacrifices that they 
made and the valuable contribu- 
tions that they made toward the 
Society’s progress. He then called 
the newly elected Council members, 
D. M. Allen, Kansas City, F. A. 
Hamlet, Montreal, Que., Canada, 
C. S. Leopold, Philadelphia, Pa., and 
H. E. Sproull, Cincinnati, Ohio; to 
the rostrum. 

He welcomed Dean L. E. Seeley, 
Durham, N. H., newly elected treas- 
urer and then called for L. T. Avery, 
Cleveland, Ohio, second vice presi- 
dent, and A. E. Stacey, Jr., Syracuse, 
N. Y., first vice president. 

Prof. G. L. Tuve, president-elect 
was presented and Mr. Driscoll said, 
“you have now achieved the high- 
est honor in the Society and in wel- 
coming you to the high office of 
president we believe that the steady 
progress of the Society will con- 
tinue. You are now taking your 
place as the 54th president of the 
Society and I know that you will 
maintain the high standards that 
have been set up by the long line of 
distinguished predecessors.” 

President Tuve then took the 
gavel and expressed his apprecia- 
tion for the honor of being presi- 
dent of the Society and said that he 
felt that one of the greatest com- 
pensations the Society offers is the 
strong friendships that are formed 
during the years of service in So- 
ciety work. He announced the total 
registration as: Members—1009; 
Guests—490; Ladies—306; Total— 
1805. 

John Everetts, Jr., secretary of 
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the Chapter Delegates Committee, 
presented a resolution which was 
offered by the Chapter Delegates 
Committee in accordance with 
Article C-XVI, Section 1, of the So- 
ciety’s Constitution and By-Laws, 
as follows: 


Resotvep that in the interest of best serv- 
ing the membership of the Society as repre- 
sented by the Chapter Delegates Committee 
that the chairman of the Chapter Delegates 
Committee be included as an ex-officio mem- 
ber of the Council for ready presentation of 
views of this committee on matters of policy 
affecting the local chapter organizations’ 
activities, 

Anp to this end that the Constitution of the 
Society be amended accordingly by the addi- 
tion of the following wording to Article C-V. 
Section 1 of the Constitution: After the 
words “Cemmittee on Research,” insert “and 
the Chairman of the Chapter Delegates Com- 
mittee.” 


On motion, properly seconded, it 
was voted, 


Tuat the amendment be approved and re- 
ferred to the Constitution and By-Laws Com- 
mittee for final drafting and submission to 
the membership. 


The motion was unanimously car- 
ried. 

D. M. Mills, Houston, Tex., chair- 
man of the Resolutions Committee 
then presented his report as fol- 
lows: 


Resolutions 


Wuereas, Dr. Baldwin M. Woods has served 
on many Society Committees as member and 
chairman, has served on the Council since 
1942 to the present time, was First Vice Pres- 
ident in 1946-47, and has been President in 
the year just ended, 

Wuenreas, his continuous and able applica- 
tion to Society duties has been outstanding 
and has contributed to maintaining the high 
standards set by previous officers, 

Be Ir Resotvep, That the ASHVE extends 
its grateful thanks and appreciation to him 
for his aggressive and yet unselfish activity 
in behalf of the Society. 


Wuereas, the 54th Annual Me: 
Society here at New York has | 
ceptional success through the eff 
New York Chapter, presided 
President, M. C. Giannini, and 
Committee on Arrangements und 
leadership of Walter E. Heibe! 

The assistance of all other o; 
and individuals who assisted in pr 
portunities for instruction and ent, 
therefore, 

Be Ir Resotvep, That an expre 
preciation be adopted and that c 
to each of the following: 

To M. C. Giannini, president of 
Chapter. 

To Walter E. Heibel, chairman 
tee on Arrangements and to his s« 
mittee chairmen, members, and t! 

To Randolph H. Carpenter, to: 
the Banquet. 

To the authors of technical papx 

To the New York Convention a: 
Bureau for its cooperation and a 
registration and housing 

To Charles F. Roth and his st 
splendid 8th International Heating 
lating Exposition held concurrent!y 
Meeting. 

To William E. Haskell for hi 
talk at the Welcome Luncheon 

To William B. Stout for his enter 
dress at the Annual Banquet 

To members and guests of Societ 
ing from the following eight < 
Czechoslovakia, England, Franc 
Mexico, Norway, Sweden, and Sw 

To the New York Hotels for their 
cooperation and to the Hotel Com: 
an excellent banquet and courteou 


To the Newspapers and Trade Pap 


their coverage of this Annual Meetir 


To the American, United and Trans-C 
Airlines for their assistance in transportat 


To the Languild Service for its « 
service to members. 


Respectfully submitted 


D. M. Mills, C? 
S. L. Greece 
H. D. Brarr 


On motion, properly sec 
the resolutions were 
adopted by standing vote 


The 54th Annual Meeting 


Society adjourned at 11:30 am 


Thursday, February 5, 1948 


unanim 





rangements, 


all members in ample time. 





Semi-Annual Meeting at Bretton Woods 


The Council has announced the dates of the Semi-Annual 
Meeting 1948 as June 21-23 and the Mount Washington Hotel. 
Bretton Woods, N. H., has been selected for the meeting. 


This location, in the heart of the White Mountains, will make 
an attractive summer meeting place and the Program and 
Papers Committee has announced three technical sessions. 


The Council has accepted the cooperation offered by the 
Massachusetts Chapter which will act as host for the occasion. 
President Ehrenzeller has announced the appointment of Car! 
M. F. Peterson as general chairman of the Committee on \r- 


Detailed program arrangements will be announced to the 
members shortly and hotel reservation cards will be mailed to 


| 
| 


a 
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| Summary of Local 
| Chapter Meetings* 


Artanta—February 12, 1948. Sub- 
Siect: Air Conditioning of Buses. 
‘speakers! Randolph Whitfield and 
: w. V. Neisus, Georgia Power Co. Mr. 
Pwhitfield, assisted by Mr. Neisus, 
loave a very instructive and interest- 
ing talk, and a lively discussion pe- 
; riod followed. Other Features: Re- 
| ports were given by committee 
chairmen, and Pres. L. L. Barnes 
save a brief account of activities at 
the 54th Annual Meeting. A motion 
was carried that the plans of the 
american National Red Cross for an 
atlanta Blood Center be endorsed. 


Attendance 33. Attendance ratio 
0.22 

* 
Gotpen Gate—February 5, 1948. 


Subject: Radiant Heating by Low 
Voltage Electric Currents. Speaker: 
Ruben S. Tice. Mr. Tice explained 
how electric panel heating was de- 
veloped as a heating method when 
the cost of electricity dropped from 
its original high level. A description 
was then given of the radiant heat- 
ing system developed by Mr. Tice, 
which uses a current transformer 
with bare stranded cable imbedded 
in the floor, with voltages of 20 to 
70, and a current consumption of 10 
to 15 watts per square foot of heated 
area. Also necessary in his system, 
eyplained Mr. Tice, is an extremély 
sensitive thermostat; and good in- 
sulation is necessary in any home 
electrically heated. Mr. Robeson, 
the first to investigate the radiant 
heating method in this country, was 
also present at the meeting. He 
spoke briefly on his experiences in 
the Pacific Northwest, where he de- 
veloped his system. Members found 
the talks of both Mr. Tice and Mr. 
Robeson highly informative and 
many questions were asked of both 
Speakers. Attendance 69. 


*Note: Tt 


- & e attendance ratiqgs shown repre- 
sent the n 


embership attendance divided by 


pat chapter membership. These ratios will 
ra, ‘S a partial indication of interest 


nw cal chapter members in various 
{Pes of subjects programmed by the various 
nr te and may be useful in deciding on 
“jects for chapter meetings. 


Go.pen GaTe—January 8, 1948. 
Subject: Acoustic Problems in Air 
Conditioning. Speaker: Robert B. 
Tellfer, manager, acoustic division, 
Western Asbestos Co., San Francis- 
co, Calif. Other Features: The 
chairman of the program committee 
reported progress made by his 
group. Attendance 66. 


Ittinois—February 9, 1948. Sub- 
ject: Role of the Water Doctor in 
Heating and Ventilating. Speaker: 
Leo F. Collins, consulting engineer, 
Detroit, Mich. Mr. Collins pointed 
out that while many other indus- 
tries had accepted the need for 
water doctoring, the heating and 
ventilating industry has not yet rec- 
ognized the necessity for this phase 
of engineering. The effect of scale 
and corrosion on boilers and other 
types of heat exchangers and the 
various methods of controlling scale 
corrosion were explained by Mr 
Collins. This interesting presenta- 
tion was illustrated with slides 
Other Features: Reports on the 
activities of the various chapters 
were given. W. A. Kuechenberg, 
chapter president, gave his report 
as delegate to the 54th Annual 
Meeting. Attendance 74. Attendance 
ratio 0.219. 


ILLINOIsS—January 12, 1948. Sub- 
ject: Vibration Control of Air Con- 
ditioning Equipment. Speaker: Mr. 
Rosenzweig. Vibration control, as 
explained by Mr. Rosenzweig, was 
considered a luxury 20 years ago, 
but is now considered a necessity. 
Scientific vibration control engi- 
neering has resulted in increased 
output of machines, and reduction 
in initial and maintenance costs. 
This interesting presentation con- 
cluded with Mr. Rosenzweig's dis- 
cussion of slides showing the various 
types of mounting plates. Pres. W. 
A. Kuechenberg commented on the 
54th Annual Meeting, and stated 
that the next annual meeting 
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would be held in Chicago 
ance 103 


Attend 
Attendance ratio 0.277 


Iowa—February 10, 1948 Subject 
Current Practice in Automatic Tem- 
perature Control for Heating and 
Air Conditioning. Speaker: J. R 
Vernon, sales promotion manager 
Johnson Service Co. Milwaukee 
Wis. With the aid of slides. Mr. Ver 
non explained current practices and 
fundamental principles in the Tse 
of control for heating, ventilating 
and air conditioning. Mr. Vernon's 
interesting presentation also includ 
ed information covering control of 
reverse cycle refrigeration systems 
and the possibilities of various elec 
tronic circuits. Other Features 
John Sandfort, Iowa State College 
invited members of the Society to 
attend the Midwest Power Confer- 
ence to be held in Chicago on April 
7, 8 and 9. A committee was ap- 
pointed to assist Marvin Gould in 
planning the Air Conditioning Con 
ference to be held at Iowa State 
College March 22 to 25. Attendance 
36 


MASSACHUSETTS—January 28, 1948 
Subject: Technology Tomorrow 
Speaker: Dr. B. M. Woods, president 
of ASHVE, and director, university 
extension, University of California. 
Berkeley, Calif. Before presenting 
his major topic, Dr. Woods reviewed 
the basic tenets and purposes of the 
Society and told why he had select- 
ed the ASHVE as his engineering 
Society. In his main talk on tech- 
nological advances, Dr. Woods re- 
viewed the far reaching changes in 
our everyday life caused by past in- 
ventions and pointed out possible 
future developments and the chang- 
es they will bring about. Many in- 
teresting questions were asked Dr 
Woods following his informative 
address. Attendance 40. Attendance 
ratio 0.48. 
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L. N. Hunter 


Chairman 








R, D. Madison 


Vice Chairman 


1943 
RESEARCH 


Air Cleaning 
The development of standard procedures tor the rating and 
air cleaning devices 


Air Distribution 
A study of the fundamentals of the behavior of ventilation jets | 
tially in cooperation with Case Institute of Technology) 
The discharge of air in free and confined spaces (in cooperatior 
Case Institute of Technology) 
The investigation of stream patterns of heated air projectec 
downward. (in cooperation with Kansas State College) 


Air Flow Friction 
The study of friction losses in through-flow fittings us 
work 


Combustion Equipment 
Studies on the characteristics and performance of baron 
controls 
The study of methods to differentiate between the burnin 
teristics of fuel oils. (In cooperation with the QOil-Heat_ Instit 


America, Inc.) 
Fluid Flow 


The effect of secondary turbulence on the friction in a flowing 
of water. (In cooperation with Agricultural and Mechanical | 


of Texas) 


Heat Transfer 

(a) Forced convection and natural convection heat transfer f1 
and ribbed surfaces—a study of film coefficients 

(b) Heat transfer coefficients of evaporating refrigerants (in 
tion with Case Institute of Technology) 

(c) Cooling tower design and performance (in cooperation with | 
sity of California) 

(d) Investigation of radiation exchange between an enclosed 
and the atmosphere as affected by glazing of various types. St 
include direct transmission of radiant energy. absorption at 
radiation of radiant energy and conductance and dissipation ot 
heat by convection 

(ce) Development of design tables for periodic heat flow, in 
solar radiation transmission 
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> Pane! Heating and Cooling 
e - 
the conductors, the properties of the panel materials, the temperature of the heating medium and the in 
‘tion above, below and at the edges of the panels 


termination of thresholds of comfort and their correlation with mean radiant t mperature. (In cooperati 
th Kansas State College) 


- emissivity of heated and unheated surfaces as a factor in the design of panel heating systems. (In cooper 
n with Kansas State College) 


Physiological Research 


The physiological effects of sudden changes of environment on healthy and physically impa 
xes. (In cooperation with the Department of Medicine, University of Illinois) 


PROJECTS UNDER STUDY AND DEVELOPMENT 
BY TECHNICAL ADVISORY COMMITTEES 


study of the heat distribution within and behind typical panels as affected by the type, size and spacing 


Air Sterilization 
The development of codes of practice for sanitary 
ntrol of epidemic air-borne contagion by ventila 


Corrosion 


The study of water-formed deposits and corrosion 
heating and air conditioning equipment 


Heating Load 


The analysis of the various factors comprising the 
heating load and the development of additional and 
more accurate data on infiltration, basement heat 
sses and weather design values 


Industrial Ventilation 
The development of reliable and practical informa 
tion for ventilating engineers on the control of in 
dustrial atmospheres 

Insulation 


The correlation of values for the thermal conduc 


tivity of building material by hot plate tests. (I 
cooperation with 20 other laboratories.) 


Sorbents 


The characteristics of dessicants and their appli 
tion for industrial, commercial and residential uss 
The development of a preliminary code for rati 
dehumidification equipment 


Sound Control 


Determination of methods for acoustical testing of 
ventilating fans and systems and of predicting th 
acoustical performance of ventilating systems (In 
cooperation with Material Laboratory, U. S. Naval 


Shipyard, N. Y.) 


Weather Design Conditions 


The preparation of statistically sound weather dé 
sign data for winter and summer. The development 
of sol-air temperature data for use in periodic heat 


flow calculations 





L. N HUNTE R, Chairman M. C. GIANNIN 


Researct The Nat | Radiat Executive Assistant a 
Mechanical Engineering 
R. D. MADISON, Vice Chairman* F. W. HUTCHINSON 
h Engineer, Buffalo Forge ( pany Protessor of Mechnical F 
Calitornia 
\. C. PIELDNER, Ex-Officio JOHN W. JAMES 
F ind Explosive Divis« Bureau f a ee ' 
S. Department of the Interior C 
4. B. ALGREN sea vi mets te 7 
te Professor and Head of the Division of Sie, v.74 Led 
Ventilating and Air Conditioning, Uni — Ms . 
f Minnesota F. J. KURTH 
Vice-President 
R. C. CROSS ica 
t Manager, Merchandise Testing and De . . , 
Pheer sons ne De Cc, O. BRACE 


*rolfessor of eat-P 

University 

» | M. %. FAHNESTOCK L. G. MILLER* 
Profess and Asst Director Engineer 

A nt Station, University of Illinois partment, Mict 





COMMITTEE ON RESEARCH 


1 Associate Professor of , i 
N Y k | \ ty Radiator D "e M 
, ie P T. H. URDAHI 
eee ( le I | 
W. E. ZIEBER* 
Manufactu Director of B , 
*Ps . ‘ 
Manager, Ca 
Research Laboratory 
( Ar Engineering Staff 
CYRIL TASKER Cc. M. HUMPHREYS 
Eng ring Cornel Director of Research Senior Engineer 


Professor and Head, Mech 
State 


L. P. SAUNDERS® 
Chief Engineer, B 


H. B. NOTTAGE 
nical Engineering De. &- G. HUEBSCHER 


Ww. W. AUBELE 
J. W. MAIER 











4 igar College G. V. PARMELEI D. W. LOCKLIN 
Heating, Piping & Air Conditioning, April 1948 145 





—_ 


ARARA 


\ 
,' 


“ICAN | 


WAI RCT YE MA 





|| gine) 








Candidates for 
Membership 


The Constitution of the Society, as now amended, requires the following mode of procedure in voting o: 
for membership in the Society. All applications for membership are to be sent to the Secretary and the nam: 
cants and their references shall be printed in the next issue of the Journat of the Society or sent to the membx 
approved manner as ordered by the Council. When the replies are received from references, the Candidate's 
shall be submitted to and acted upon by the Committee on Admission and Advancement as soon as possible. 

When the Committee on Admission and Advancement has acted favorably upon a Candidate's application a; 
his grade, the Council shall vote upon the election of the proposed Candidate for membership by letter ballot 
past month 128 applications for membership have been received and the names of these men and their sponsor 


lished in the following list. 


Members are requested to scrutinize the list with care. The Committee on Admission and Advancement, and j; 
Council, urge members to assume their share of responsibility of receiving these candidates into membership | 
the Secretary promptly of any whose eligibility for membership is in any way questioned. 

All correspondence in regard to such matters is strictly confidential, and is solely for the good of the Societ 


is the duty of every member to promote. 


Unless objection is made by some member by April 20, 1948, these candidates will be balloted upon by the Cow 
elected to membership will be notified by the Secretary immediately after election. 


AtsyNn, Rosert D., Br. Mgr., Owens-Corning Fiberglas Corp. 
Proposers: W. W. Allen, Jr., R. E. Hunsaker. Seconpers: 
L. C. Gross, O. L. Lilja. 

ArRANT, HucH D., Student, A. & M. College of Texas. Pro- 
posers: G. R. Tippett, W. E. Long. Seconpers: A. V. Brewer*, 
W. E. Rohrabacher. 


Basrincton, Cart T., Student, Tulane University. Proposers: 
A. M. Hill*, R. K. Goode. Seconpers: Ralph Elizardi, T. A. 
Stokes. 

Basore, Georce M., Br. Mgr., Frick Co. Proposers: J. H. 
Carnahan, C. Y. Trowbridge. Seconpers: J. R. Patten, G. T. 
Donceel. 

Berc, Hersert O., Pres., H. O. Berg Co., Inc. Proposers: M. J. 
Bamond, H. C. Stevens. Seconpers: G. W. Bornquist, F. W. 
Thompson. 

BisHop, JAMes R., Sales Engr., John J. Nesbitt, Inc. Proposers: 
H. B. Hedges, A. J. Nesbitt. Seconpers: C. H. Amundson, 
B. M. Kluge. 

S. Currron Brack, Jr., Mech. Engr., Parr & Aderhold. Pro- 
posers: J. R. Patten, H. S. Shafer. Seconpers: R. E. Swan, 
E. F. Dawson. 

Biackmore, JosepH J., Mfrs, Agent. Proposers: B. C. Simons, 
George Myers. Seconpers: B. L. Evans, W. A. Russell. (Ad- 
vancement) 

Boccs, Dennis, M., Service & Installation Engr., F. & L. Re- 
frigeration, Inc. Proposers: E. J. Kearby, W. E. FitzGerald. 
Seconpers: A. H. Otto, R. M. Hood. 

Brapick, Witt1amM G., Temp. Engrg. Asst. Grade 2, Ministry of 
Works Engineers Drawing Office. Proposers: W. E. Smith, 
D. G. Hide*. Seconpers: D. Jemmett*, J. S. Harvie*. 

BrINEN, Paut F., Project Engr., Young Radiator Co. Proposers: 
P. J. Menden, H. J. Young. Seconpers: R. L. Johnson, W. E. 
Rheault. 

Brummett, Louis B., Owner-Operator, Brummett & Co. Pro- 
posers: F. E. Klages, C. B. Acker. Seconpers:H. M. Ludlow, 
W. L. Hunken. 

BucHANAN, WiL.1AM M. III, Engr., F. & L. Refrigeration, Inc. 
Proposers: E. J. Kearby, W. E. FitzGerald. Seconpers: A. H. 
Otto, R. M. Hood. 

Burritt, Netson W., Engr., Winthrop-Stearns, Inc. Proposers: 
R. B. Taylor, Wendell Westover. Seconpers: H. A. Bond, 
G. A. Teeling. 

BuTTeRWorRTH, JOHN F., Staff Engr., Socony-Vacuum Oil Co., 
Inc. Proposers: F. J. Swaney, O. D. Colvin. Seconpers: G. L. 
Simpson, John Everetts, Jr. 


CAMPBELL, CuaRrLeEs E., Mgr., Filter Div., Midwestern Engine & 
Equipment Co., Inc. Proposers: F. X. Loeffler, Jr., J. H. 
Carnahan. Seconpers: J. R. Patten, R E. Swan. 

Carrasco, S., S. Carrasco A., Mech. Engr. Proposrrs: C. G. 
Binder, Warren Webster, Jr. Seconpers: W. M. Brown, L. 


H. Plum. 


*Non-member. 
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Cuase, Donn W., Mgr., Chase Co. Proposers: W. B. \\ 

H. K. Mead. Seconpers: C. H. Cooper, E. S. Tur 

Cuase, Jim C., Dist. Mgr., Aerofin Corp. Proposers: B.S | 
J. A. Ray. Seconpers: M. J. Murray, T. H. Ans 
(Advancement) 

Cor, Pau E. Jr., Engr., Cary B. Gamble & Associa‘ i 
POSERS: Ralph Elizardi, T. A. Stokes. Seconpers: G EF } 
T. J. Jenny. 

Cocke, Joun, Engr., Air Engineering Co. Proposers f 
Long, F. T. Daddario. Seconpers: B. T. Nash, W. G. Gra! 
Jr. 

CornMAN, Georce W., Dist. Engr., Frigidaire Sales Cor; 
POSERS: W. W. Frankfurt, H. S. Shafer. Serconpers 
Patten, J. H. Carnahan. 

Craic, Preston S., Student, Tulane University. Proposers. 4 
M. Hill*, Raymond Goode. Seconpers: Ralph Elizard 
Stokes. 

Crowper, CuristopHer R., Mech. Engr., Dept. of Army, ( 
of Engineers, Division Engineers Office, Missouri River | 
sion. Proposers: C. A. Carter, Verne Simmonds. Seconoers 
C. A. Goth, B. G. Peterson. 


D’amico, JAMeEs E., Student, David Ranken Jr. Scho: 
chanical Trades. Proposers: J. T. Lynch, G. B. Rodenheis 
Seconpers: E. T. Clucas, G. A. Langenberg. 

Dausert, Leroy L., Sales Mgr., Delavan Engineering C 
posers: C. A. Wheeler, D. C. Murphy. Seconpers 
Schnell, D. E. Wells. (Reinstatement & Advancem: 

De.any, JoHN P., Mgr. Htg. Dept. American Radiator & S 
dard Sanitary Corp. Proposers: F. J. Keeler, J 
McCullough. Seconpers: J. D. Owen, L. J. Helms 

DerricH, Rospert C., Chief Engr., The Pyramid Co., In 
PosERS: E. H. Langdon, D. O. Mead. SEconpers 
LeRiche, K. H. Norby. 

Devin, JoHn J. Jr., Student, Tulane University. Propos 
A. M. Hill*, Raymond Goode. Seconpers: Ralph Eliz 
T. A. Stokes. 

Dierze, Joun B., Engr., Fellheimer & Wagner—Architects & £ 
gineers. Proposers: Steward Wagner*, Albert Giannini 5 
onvERS: Harold Birkett, M. C. Giannini. 

Dorttery, Epwin L., G. M. Simonson, Cons. Engr. Proposes 
G. M. Simonson, P. R. Babcock. Seconpers: N. A. Melnic! 
H. M. Hendrickson. 

Dovuctass, Joun, Partner, Charles D. Jones & Co. Proposes 
R. C. Allen, Jr.. C. D. Jones. Seconpers: A. H. Telgeme' 
U. M. Scurlock. 

Drake, WILLIAM L., Supt. Cons. & Service, Natkin & Co . 
posers: J. F. Naylor, Jr., Chas. McClure. Seconpers: H. ‘ 
Sharp, E. T. Clucas. ; 

Drinc, Rosert W., R. W. Dring & Son. Proposess: © ‘ 
Doepper*, M. J. McErlain*. Seconvers: J. H. Shrock, 8 
Tenkonohy. (Advancement) 
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Joun H., Htg. Engr., Atlanta Gas Light Co. Proposers: 


ret Sheahan, L. D. Wagner. Seconpers: C. B. Cole, L. L. 
: Barn 
,ust, Wauram D., Student, Tulane University. Proposers: 


4M. Hill*, Raymond Goode. Seconpers: Ralph Elizardi, 


2 T A. Stokes. 
. . ISON 

= oa Proposers: William Philip, W. R. Blackhall. Seconpers: 
") Ernest Fox, E. G. Spall. 

¥cansten, Ernest A., Aladdin Heating Corp. Proposers: S. W. 
| terry, C. D. Williams. Seconvers: L. F. Hannan, H. V. 
Hickman : ; 
zGerawp, Ricnarp F., Sec’y-Treas., FitzGerald Plumbing & 
Heating Co., Inc. Proposers: E. J. Kearby, W. E. FitzGerald 
Seconpers: R. M. Hood, B. Segall, Jr. 

REDERICKSEN, Bert, Mech. Engr., The Trane Co. Proposers: 





3 
Hy 


J. R. Vernon. 

er, Water G., Pres., F. & L. Refrigeration Inc. Proposers: 

> £ J. Kearby, W. E. FitzGerald. Seconpers: A. H. Otto, R 
i M. Hood ' 
¥xeeman, Gorvon D., Student, Michigan College of Mining & 
© Technology. Proposers: F. E. Wittig, G. W. Swenson*. Sec- 
© onvers: E. W. Niemi*, A. P. Young*. 
Fvry, Cuartes O., Sou. Dist. Sales Mgr., Clarage Fan Co. Pro- 
| posers: I. B. Kagey, J. M. Rittelmeyer. Seconpers: L. L. 

« 7 Barnes, C. L. Templin. 


hie hat Uae Coie 


“ 


“ BB cacner, Water J., Jr., Student, Tulane University. Proposers: 
; A. M. Hill*, Raymond Goode. Seconpers: Ralph Elizardi, 
T. A. Stokes. 


SGarrison, JaMEs R., Student, A. & M. College of Texas. Pro- 

| posers: G. R. Tippett, W. E. Long. Seconpers: A. V. Brewer*, 
W. E. Rohrabacher. 

yeasLeN, Russetyt L., Pres., Triad Mfg. Co. Proposers: M. J. 
Bamond, A. H. Blaker. Seconpers: F. W. Thompson, G. W. 
Bornquist. 

Gesnart, Maurice G., Vice Pres., Airtex, Inc. Proposers: E. G. 
Floeter, Jr. W. J. Way. Seconpers: D. M. Mills, R. J. 
Salinger. 

Geiser, Marvin D., Field Supt., Mundet Cork Corp. Proposers: 
E. J. Kearby, W. E. FitzGerald. Seconpers: R. M. Hood, B 
Segall, Jr. 

"Goon, Ben H., Mech. Engr., G. M. Simonson, Cons. Engr. Pro- 

» posers: P. R. Babcock, F. L. Nemec. Seconpers: Nicholas 
Melnick, Delacour Murphy. 

Gray, Joun E., Development Engr., Mueller Brass Co. Pro- 

© posers: D. L. Mills, W. L. Lynch. Seconpers: H. G. Strong, 

» A.L. Jones. 

|) Groenicer, Jack, Estimating-Drafstman, Sauer Co., Inc. Pro- 
posers: H. R. Allonier, M. R. Hamlin. Seconpers: Joseph 

st | Zellak, A. F. McGovern. 

) Grucie, WALTER A., Commercial Sales Engr., Cleveland Electric 
Illuminating Co. Proposers: Ken Gottschalk, L. G. Davis*. 
Seconpers: R. E. Mausk*, H. A. Lawrence’. 

)Gycax, Epwarp E., Carrier Corp. Proposers: J. Hirst*, Henry 
Lauterbach, Jr. Seconpers: H. E. Rex, H. J. Kipp. 


Hassan, Jounn W., N. Y. Naval Shipyard. Proposers: Theodore 
Raynis, H. S. Birkett. Seconpers: J. I. Cohen*, G. F 
Wennagel*. 

Set- He Hammonp, Mitiarp A., Sales Engr., Taylor Forge & Pipe Works 

Proposrrs: C. B. Eastman, C. W. Coward. Seconvers: C. N 
Rink, D. R. Pratt*. 
Hansen, Vicror P., Owner, V. P. Hansen Co. Proposers: J. A 
Lofte, J. H. Volk. Seconpers: J. R. Vernon, M. M. Herrick. 
Ef Harvinc, Joun E., Apprentice Draftsman, Newport News Ship- 
elt building & Dry Dock Co. Proposers: D. E. Phillips, W. H 
Webster, Jr. Seconpers: R. C. Thomas, J. J. Shanahan. 
Pro- Harrower, Wiuu1aM C., Mgr. Htg. Engrg., Timken Silent Auto- 
1C matic. Proposers: J. E. Maynard, F. R. Bishop. Seconpers: 
J. B. Wallace, C. W. Hall*. (Advancement) 
Hert, Joun A., Sales, Preferred Equipment, Inc. Proposers: 


R. J J. S. Earhart, F. J. Keeler. Seconpers: Nicholas Nassir, W. 
D. Fabling. 


1948 Heating, Piping & Air Conditioning, April 1948 


_ Tuomas, Mgr. Htg. Dept., Monarch Brass Mfg. Co., 


J. A. Lofte, S. G. Swisher, Jr. Seconpers: L. W. Hessler, 





Hevier, M. Menpve.t, Engr., United Gas Pipe Line Co. Pro- 
posers: C. A. McKinney, B. P. Fisher. Seconpers: W. E 
FitzGerald, B. E. Short*. 

Hennesey, Joun C., Sales Engr., Control Equipment Co., Ltd 
Proposers: V. M. Lathers, Robert Clapperton. Seconpers 
H. G. S. Murray, B. J. Horsburgh 

Hersupercer, Cart A., Chief Engr., Harry Koch, Inc. Pro- 
posers: C. D. Williams, D. L. Williams. Seconpers: E. R 
Swartling, S. W. Terry 

Horcukiss, Rosert D., Sales Engr., Minneapolis-Honeywell 
Regulator Co. Proposers: C. V. Werner, W. A. Reichow 
Seconpers: M. M. Harryman, Henry Nottberg, Jr 

Hupson, Mortey A., Div. Mgr., Eggelhof Engineers. Proposers 
E. J. Kearby, W. E. FitzGerald. Sreconpers: R. M. Hood, 
B. Segall, Jr. 

Hutsx, Paut W., Factory Repr., Armstrong Furnace. Propos- 
ERS: A. R. Curtis, E. V. Gritton. Seconpers: C. E. Ferguson, 
J. L. Ashton 


JENSEN, MARSHALL E., Vice Pres. & Gen. Mgr., All Weather 
Control, Inc. Proposers: G. W. Turner, J. M. Huff. Seconp- 
ers: G. S. Stiles, D. B. Rodkin 


KIESEWETTER, FRANK H., Design Engr., Emery Industries, Inc 
Proposers: H. W. Moore, W. H. Junker. Seconpers: C. V 
Bengle, E. W. McNamee. 

KILLEBREW, JOSEPH B., Self employed. Proposers: J. H. Carter, 
F. E. Ince. Seconpers: R. M. McQuitty, Edw. Grisham* 

KILPATRICK, Rosert S., Student, Michigan College of Mining & 
Technology. Proposrers: F. E. Wittig, G. W. Swenson 
Seconpers: E. W. Niemi*, A. P. Young*. 

KNowL_Les, RALPH D., Partner, Bell-Hughes & Knowles. Pro- 
posers: E. W. Howes, D. L. Williams. Seconpers: O. D 
Paulson, C. D. Williams 


Lamm, KennetH L., Grad. Asst., University of Illinois. Pro- 
posers: R. W. Roose, S. Konzo. Seconpers: N. A. Buckley, 
J. R. Carroll, Jr. 

Lanpry, J. Burton, Field Serv. Engr., York-Shipley, Inc. Pro- 
posers: J. R. Howard, W. G. Lathrop. Seconpers: J. C. Hauf, 
Jr., Mitchel Landau 

LANGDON, Ricuwarp L., Htg. Vent. Sales Engr., E. H. Langdon 
Co. Proposers: D. O. Mead, J. B. Notkin. Seconpers: E. J 
Rosen, J. D. Sparks 

Litcurietp, Henry L., Co-Owner, Toole & Litchfield Co. Pro- 
posers: R. J. Salinger, R. F. Taylor. Seconpers: H. L 
DeVines, Robert Kriechbaum 

LoerrLer, WALTER B., Sales Engr., Federal Supply Co. Pro- 
posers: W. W. Frankfurt, J. H. Carnahan. Seconpers: J. R 
Patten, G. T. Donceel. 

Lyncu, Donatp T., Student, Michigan College of Mining & 
Technology. Proposers: F. E. Wittig, G. W. Swenson*. Sec- 
onpersS: E. W. Niemi*, A. P. Young’. 


Marcua., Paut R., Pres. & Gen. Mgr., Societe Ameliorair. Pro- 
posers: E. P. Jouanno, A. Desplanches. Seconpers: A 
Beaurrienne, F. Ghillardi 

Mauer, MAumoup S., Egyptian Government—Building State 
Department. Proposers: H. M. Zaki, Dean Koyle*. Seconp- 
ers: Arthur Wickenden*, Carl Boester, Charles Morey* 

MARKEY, WARREN F., Draftsman, Newcomb & Boyd. Proposers 
H. K. McCain, F. W. Bull. Seconpers: S. W. Boyd, R. S 
Newcomb*. 

Maut, Joun A., Application Engr., General Electric Co., Air 
Cond. Dept. Proposers; F. H. Faust, C. W. Brown. Seconp- 
ERS: M. A. de Ferranti*, L. A. Umansky*. 

McLeop, Donatp E., Mech. Designer, Roselyn & Gartner. Pro- 
posers: E. F. Dill, J. E. Murray. Seconpers: J. A. Nelson, Jr., 
J. E. Marshall. 

McNewt, Wiis F., Student, A. & M. College of Texas. Pro- 
poseRS: G. R. Tippett, W. E. Long. Seconpers: A. V. Brewer*, 
W. E. Rohrabacher. 
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MERWIN, Owen T., Engr., Buensod-Stacey, Inc. 


PROPOSERS: 

A. C. Buensod, H. L. Janet. Seconpers: G. A. Dornheim, 
Jerome Rose. 

Mitts, Daviv B., Sales Engr., The Knapp Supply Co. Pro- 
posers: C. F. Price, G. O. Jackson. Seconpers: J. W. Jackson, 
R. O. Jackson. 

Mitts, Russet H., Ford Motor Company. Proposers: L. A. 
Burch, J. S. Kilner. Seconpers: R. D. Randall, R. H. 
Oberschulte. 

Moreson, Ricuarp, Engrg. Asst., Controltemp Equip. Dist. Pro- 
posers: J. J. Ferretti, Bernard Leventhal. Seconpers: W. W. 
Short, Emanuel Feinberg. 

Musiker, Jack B., Estimator & Designer, Air Conditioning & 
Engineering Co. Proposers: Hugh Gordon, Joseph Goodman. 
Seconvers: Albert Jacobi*, Jakobus Posthuma. 


Nation, Ostin, Mfrs. Repr., Oslin Nation. Proposers: C. R. 
Gardner, R. E. Allison. Seconpers: M. J. Murray, G. A. 
Linskie. (Advancement) 

Nernerser, Witu1aM F. D., Application Engr., Westinghouse 
Electric Corp. Proposers: E. F. Morse, C. H. Koper. Seconp- 
ers: H. W. Heisterkamp, E. C. Hach. 


Otson, Wayne B., Student, University of Minnesota. Propos- 
ers: A. B. Algren, R. C. Jordan. Seconpers: William Sturm, 
J. A. Rudberg. 

Oravetz, Jutrus A., Gen. Supt., War Department Engineers. 
Proposers: I. D. Bernardi*, O. M. Carrell*. Seconpers: W. F. 
Knobloch*, Harold Bergan*. 

Owen, James O., Sales, Taylor-Seidenbach Co., Inc. 
posers:E. J. Kearby, W. E. FitzGerald. Seconpers: 


Hood, B. Segall, Jr. 


Pro- 
R. M. 


Patss, Harowp, Field Engr., Wm. H. Bunten. Proposers: A. H. 
Repscha*, R. B. Twining*. Seconpers: I. E. Goldstein*, 
George Duval*. 

Patmer, Bowpen L., Sec’y-Treas. & Engr., Better Living Co. 
Proposers: C. B. Gamble, F. D. Graham. Seconpers: W. H. 
Dudley, Jr., C. B. Cole. 

PaALuCcHNIAK, Dante C., Asst. Engr., The Trane Co. Proposers: 
J. A. Lofte, S. G. Swisher, Jr. Seconpers: L. W. Hessler, 
H .W. Schreiber. 

Papacu, Georce M., Student, Purdue University. Proposers: 
W. T. Miller, D. S. Clark*. Seconpers: C. F. Warner, M. J. 
Giglia*. 

PLaeHN, Louts C., Br. Mgr., Barber-Colman Co. Proposers: 
J. A. Lofte, J. H. Volk. Seconpvers: J. R. Vernon, M. M. 
Herrick. 

Porter, Ross H., American Radiator & Standard Sanitary Corp. 
Proposers: W. F. Stanger, E. S. Tower. Seconpers: W. H. 
Bateman, J. L. McCann. 

Pu.tiey, Frank L., Engr., Gordon Lozier Corp. Proposers: S. 
F. Shawhan, W. L. McGrath. Seconpers: W. A. Grant, C. M. 
Ashley. 

Pye, Rosert F., Factory Repr., Hess, Greiner & Polland. Pro- 
posers: A. J. Hess, M. C. Greiner. Seconpers: F. B. Gardner, 


J. D. Owen. 


Ramsay, Ricwarp R., Dist. Mgr., Surface Combustion Corp. 
Proposers: G. E. Adema, H. C. Schafer. Seconpers: F. J. 
Weber, W. R. Seelbach. 

REICHENBACH, JosePpH W., Jr., Engr., Harry J. Faltenbacher. 
Proposers: H. J. Faltenbacher, M. F. Blankin. Seconpers: 
H. H. Erickson, C. F. Dietz. 

Remer, Laurence, Estimator, Consolidated Conditioning Corp. 
Proposers: B. B. Howes, W. J. Rothenbach. Seconpers: D. 
Spiegel, L. K. Howes. 

Riwpie, Kemste L., Industrial Equipment Engr., Blaw-Knox Co. 
Proposers: W. H. Venable*, O. A. Peroskey*. Seconpers: 
M. E. Olson*, F. G. Alston*. (Advancement) 
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Rusness, James H., Industrial-Air Cond. Engr., On 
Power District. Proposers: Henry Kleinkauf, W 
Seconpers: F. E. Prawl, O. J. Smith. 

Rose, Avsert A., Bldg. Engr., United Gas Pipe Li: 
posers: E. J. Kearby, W. E. FitzGerald. Secon: 
Hood, A. H. Otto. 


ScHANK, KennetH L., Mgr. Sheet Metal Shop, Gag 
& Heating, Inc. Proposers: W. F. Ryan, B. B. | 
onveRS: E. E. Ralston, D. M. Allen. 

Scuiecut, Louis W., Field Engr., Chrysler Airtemp 
Proposers: W. J. Way, Norman Way. Secon: 
Brandt, E. G. Floeter, Jr. 

Seetcn, Henry Jr., Student, Purdue University 
W. T. Miller, A. C. Menke. Seconpers: C. F. W;: 
St. Clair*. 

SEGALL, RAupH S., Student, A. & M. College of Texas 
G. R. Tippett, W. E. Long. Seconpers: A. V. Bre 
Rohrabacher. 

Suuman, Don W., Mgr. Refrig. & Air Cond. Dept., T! 
Co. Proposers: C. Z. Adams, Karl Selden. 
E. S. DeWitt, R. D. Van Sisk. 

Smarpon, Georce W., Head of Mech. Div. of Merch 


Development Lab’y, Sears Roebuck & Co. Proposr; 


Cross, R. A. Sherman. Seconpers: H. R. Limba: 


Tasker. 


Spears, Cuartes A. Jr., Franchise Holder, Knoxvil!, 


The Trane Co. Proposers: L. F. Lawrence, Jr., } 
Seconpers: D. R. Liberman, J. W. Bush. 


Spooner, Gorpon F., Dist. Mgr., General Blower Co. Proposs: 
B 


M. J. Bamond, A. H. Blaker. Seconpers: G. W 


F. W. Thompson. 


STILLMAN, JoHN C., Supt. of Installation, LaBrea Heatin: 
Proposers: E. C. Evans, A. J. Hess. Srconp: 


Air Cond. Co 
Leo Hungerford, C. G. Hokanson. 
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Stott, Raymonp J., Mideke Supply Co. Proposers: J. R. | 


W. W. Frankfurt. Seconpers: J. H. Carnahan, G. 7 


r 
yr 


Taytor, Rosert W., Student, Purdue University. Propos 


McNs 


M 


W. T. Miller, D. S. Clark*. Seconpers: V. H 
K. A. Schroeder*. 

Taytor, Russert C., Sales Engr., Harry F. Haldemar 
Proposers: Leo Hungerford, A. J. Hess. Seconpers 
Evans, L. J. Helms. 

THOMPSON, JAMES T., Student, Michigan College of 


Technology. Proposers: F. E. Wittig, G. W 
Seconpers: E. W. Niemi*, A. P. Young. 


Too.e, J. Douc, Co-Owner, Toole & Litchfield Co. Proposes 


R. J. Salinger, R. F. Taylor. Seconpers: H. L 
Robert Kriechbaum. 

TRENARY, Bryant, Student, Purdue University 
T. Miller, A. C. Menke. Seconpers: 


Morse. 


Sw 


Prop SE 
F. H. Bridgers 


VOLLENWEIDER, Hersert E., Managing Dir., Volsa, A. G 


Ltd.) 
R. G. Lubinsky, C. L. Ringquist. 


WALpo_e, Rosert H., Jr., Supervising Sales Engr., Ame: 


Filter Co., Inc. Proposers: F. W. Kolb, E. C 
Seconvers: John Hellstrom, J. M. Kane. 


We ts, Cuartes C., Mech. Engr., Ellerbe & Co. Proposes 


William Sturm, J. R. Peterson. Seconpers: J. A 
L. J. Blazek, Jr. 


Wrixrinson, Wiiu1aAM J., Mgr., Combustion Div., Ward-McKe 
J. Jenkinso: 

H. R. Roth, Arthur Nearingbur 
WrturaMs, G. Setu, Engr., The Fels Company. Proro 
W. Larson, W. B. Leland. Seconpers: L. E. Seeley 


Engineering, Ltd. Proposers: V. 


Powlesland. SEconDERs: 


Holt. 


Wistr, WaAtter M., Student, Michigan College of ) 


Technology. Proposers: F. E. Wittig, G. W 
Seconpers: E. W. Niemi*, A. P. Young*. 


Yamas, Georce J., Sales Engr., Parker Building 
Inc. Proposers: R. A. Parker, R. A. Folsom. 
G. M. Simonson, P. R. Babcock. 


Heating, Piping & Air Conditioning, 


Proposers: E. R. Becraft, R. E. Lucey. Seconos 


Sanfor 


eC1AIUS 


ONDERS 


RS ’ 








t AMERICAN SOCIETY OF HEATING 
« AND VENTILATING ENGINEERS 


Headquarters: 51 Madison Ave., New York 10, N. ¥. (Tel.: MUrray Hill 3-0201) 


Officers Special Committees 

E preside , G. L. Tuve Admission and Advancement—E. R. Queer, Chairman; T. F. Rockwe 

F + Vice President A. E. Sracey, Jr (two years), L. S. Ries (three years) 

second Vice President L t rane ASHVE Code for Testing Heavy Duty Furnaces—E. K. Campbe 

Treasure? L. E. Seevey Chairman; Bowen Campbell, R. S. Dill. F. A. Kitchen. A. P. Krat 
A. V. HutcHtnson W. J. MaGirl, B. F. McLouth, F. L. Meyer, F. J. Nur t, A. A 


Secretar 


Olson, B. B. Reilly, Dr. H. J. Rose, H. A. Soper 


Technical Secretary ..Cart H. Fix 
sssistant to the President C. A. McKeeman Constitution and By-Laws—S. H. Down Chairmar Jol J ‘ 
H. E. Sproul! 
Guide Publication—R. C. Cross, Chairman: A. B. Algren. R. L. Bye 
R. P. Cook, B. H. Jennings, H. R. Limbacher, W. M. Wallace, Il, W. N 
Witheridge, Nathaniel Glickman, Cyril Tasker, Ex-Officio 
‘ouncil 
Coun Nominating—J. E. Haines, Minneapoli Minn Chairman R. H 
” n A. E. Sracey, Jr., Vice Chairman Carpenter, New York, N. Y., Vice Chairman; F. C. McIntosh, Pitt 
I Tovs Cnatrme Oa cs HE burgh, Pa., Secretary; C. M. Ashley, Syracuse, N. Y., Leo Garnea 
Three Years: D. M. Auten, F. A. HAMLert, . -EOPOLD ’ Montreal, Que., Canada; John James, Cleveland, Ohio: G. W. 
SPROULL Myers, St. Louis, Mo.; H. G. Richardson, Salt Lake City, Utal 
Two Years: M. W. Brsnop, Cart F. Boestrer, Leo Huncerrorp, R. F G. B. Supple, Indianapolis, Ind.: Art Theobald. Los Angele 
TAYLOR W. M. Wallace, II, Durham, N. C. Alternate H. King Met 
One Year: E. G. Carrrer, F. W. Hurcutnson, R. A. SHerman, B. M Atlanta, Ga., and D. M. Mills, Houston, Tex 
wooos. M. S. Wunverticn, L. N. Hunter, Ex-Officio 
Publication—John Jame Chairman; R. S. Di >. S. Sanford. R. D 


Madison, Ex-Officio 


Council Committees 
Frecutive—G. L. Tuve, Chairman; L. T. Avery, A. E. Stacey, Jr Committee on Research 
E. Seevey, Ex-Officio 


e : ASHVE Research Laboratory, 7218 EMuctid Ave. Cleveland 2 
Finence—R. A. Swerman, Chairman; L. T. Avery, C S. Leoro.tp a. 4 c ‘ eve “« 


E. Sretey, Ex-Officio Ohie (Tel: EX press 6161) 
Program and Papers—A. E. Sracery, Jr., Chairman; M. W. BrsHop 
E F. W. HUTCHINSON L. N. Huwrer, Chairmar R. D. Maptson. Vice C) 
Membership—R. F. Taytor, Chairman; E. G. Carrier, Leo Huncerrorp Cyri Tasker, Director of Research A. C. Freconer, Ex-Off 
t ndards M Ss Wt NDERLICH Chairman D M ALLEN c F BoersTer Erecutive Committes L N Hunter Chairmar R D M a ! \ 


Chairman; L. G. Miller, L. P. Saunders, W. E. Zieber 


Three Years A. B. Atocren, M. C. GIanntnt, } VW Hutcnti 


(dvisory Council C. W. Jonnson, W. E. Zienrr 

Baldwin M. Woods, Chairman; Homer Addams, M. F. Blankin, W. H Years > Cine , —_— sa — , 
arrier, S. E. Dibble, S. H. Downs, W. H. Driscoll, E. O. Eastwood none 4 H me: aes =. K. Pamuusece un , 

W. L. Fleisher, H. P. Gant, F. E. Giesecke, E. Holt Gurney, L. A 

Harding, H. M. Hart, C. V. Haynes, E. Vernon Hill, John Howatt 

D. D. Kimball, G. L. Larson, S. R. Lewis, J. F. McIntire, Alfred J One Year: L. N. Hunter, C. O. Mackey. R. D. Maprson. L. G. Mries 
ffner, F. B. Rowley, A. C. Willard and C.-E. A. Winslow L. P. SAuNDERS 


Chapter Delegates Committee 1948 


CHAPTER DELEGATE ALTERNATE CHAPTER DELEGATE ALTERNATE 
TLANTA L. L. Barnes Leo Sudderth, Jr Nortn Texas C. R. Gardner G. A. Linskie 

Cevrra, New Yorx H. K. Ormsby C. O. Mackey NorTHERN Onto W. R. Moore L. S. Rie 

CeymraL OHIO H. R. Allonier W. M. Myler, Jr OKLAHOMA G. T. Doncee!l E. T. P. Ellingsor 

ere CINCINNATI H. K. Jennings M. E. Mathewson) = oyrarto E. G. Spall A. J. Strair 
— — P. D. Bemis A. J. Lawless OREGON E. R. Lokey C. W. Brissende: 

Kee uae J. S. Burke L. R. Maxwell Pactric NorTHwest L. L. Bysom J. D. Spark 
1 OLDEN GATE John Everetts, Jr. N. H. Peterson . . ake 
lumwors W. A. Kuechenberg C. M. Burnem. Jr PHILADELPHIA J. O. Kirkbride FE K. Wagne 
. INDIANA T. R. Davis I. W. Cotton PITTSBURGH B. B. Reilly C. H. Schneider 
lowa C. A. Wheeler D.C. Murphy Rocky Mounrarn H. H. Herman D. J. McQuaid 

Kawsas Crry H. E. Gould Henry Nottberg, Jr Sr. Lovuts G. W. F. Myers B. L. Evar 
Mantropa D. S. Swain Einar Anderson Soutn Texas L. L. Ladewig Cc. C. Quin 
g & MASSACHUSETTS Adolph Ehrenzeller R. T. Kern Sovurnern Carrrornta’ R. A. Lowe R. S. Fart 
nt Mrwpats E. E. Scott Soutuwest TExas G. R. Rhine 1. W. Wilke 
Micmican A. E. Knibb E. F. Hyde Uran C. E. Ferguson E. V. Grittor 

MIvWEsorT s L. C. Gross B. F. McLouth vreer D. E. Phillips 

Mowrreat T. H. Worthington Leo Garneau WasHrncTon, D. C H. H. Hill A. S. Gates, Jr 
NEBRASKA K. R. Magarrell K. E. Martin) Western MIcHIGAN H. R. Limbacher C. H. Pesterfield 
ERS New Yor M. C. Giannini A. A. Bearman Western New York Roswell Farnham Edwin Woolcock 
Norte CARoLIna E. S. deWitt DeParx Stimson WISCONSIN F. J. Nuniist J. R. Vernon 
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Atlanta: Organized, 1937. Headquarters, Atlanta, Ga. Meets, First 
Friday. President, L. L. Barnes, 3865 Wieuca Terrace. Secretary, R. L. 
Beach, 131 Clarion Ave., Decatur. 


Central New York: Organized 1944. Headquarters, Syracuse, N. Y. 
President, H. G. Strong, 300 S. Geddes St., Syracuse 1. Secretary, G. F. 
Keane, 316 Haddonfield Dr., DeWitt, N. Y. 


Central Ohio: Organized, 1944. Headquarters, Columbus, Ohio. 
Meets, Third Monday. President, R. B. Breneman, 1282 Edgehill Rd., 
Columbus 8. Secretary, A. E. Norman, Jr., 1150 Chesapeake Ave., 
Columbus. 


Cincinnati: Organized 1932. Headquarters, Cincinnati, Ohio. Meets 
First Tuesday. President, H. K. Jennings, 1639 Union Trust Bldg., 
Cincinnati 2. Secretary, K. B. Little, 832 Temple Bar Bldg., Cin- 
cinnati 2. 

Headquarters, New Haven, Conn 


Connecticut: Organized, 1940. 
Secretary, Winfield Roeder, 


President, S. R. Osborne, Waterbury 91. 
405 Temple St., New Haven. 


es 
Delta: Organized, 1939. Headquarters, New Orleans, La. Meets, 
Second Tuesday. President, J. S. Burke, 317 Baronne St., New Or- 
leans 9. Secretary, R. B. Guest, 827 Dryades St.. New Orleans 13 


Golden Gate: Organized, 1937. Headquarters, San Francisco, Calif. 
Meets, First Wednesday. President, F. W. Kolb, 598 Monadnock Bldg., 
San Francisco 5. Secretary, K. F. Baldwin, Jr., 419 Kentucky Ave., 


Berkeley 7. 


Illinois: Organized, 1906. Headquarters, Chicago, Ill. Meets, Second 
Monday. President, W. A. Kuechenberg, 1714 Sheffield Ave., Chicago 
14. Secretary, G. W. Bornquist, 629 W. Washington Blvd., Chicago 6 


lis, ape Meets, 
ennsylvania St.., 
York St., 


Indiana: Organized, 1943. Headquarters, Indiana 
Fourth Friday. President, I. W. Cotton, 1035 N. 
Indianapolis 4. Secretary, W. R. Fenstermaker, 215 E. New 


Indianapolis 4. 


lowa: Organized, 1940. Headquarters, Des Moines, Ia. Meets, Sec- 
ond Tuesday. President, C. A. Wheeler, 1217 Grand Ave., Des Moines. 
Secretary, D. E. Wells, 304 Home Federal Bldg., Des Moines 9. 


Kansas City: Organized, 1917. Headquarters, Kansas City, Mo 
Meets, First Monday. President, P. C. Leffel, 3323 Main St., Kansas 
City 2. Secretary, Henry Nottberg. Jr., 914 Campbell, Kansas City. 


Manitoba: Organized, 1935. Headquarters, Winnipeg, Man., Canada. 
Meets, Third Thursday. President, D. S. Swain, 1186 Downing St., 
Winnipeg. Secretary, A. W. Moss, 268 Yale Ave., Norwood, Manitoba 


Massachusetts: Organized, 1912. Headquarters, Boston, Mass. 
Meets, Third Tuesday. President, Adolph Ehrenzeller, 329 Washington 
St., Dorchester 21. Secretary, R. T. Kern, 51 Claflin St., Leominster. 


Memphis: Organized, 1944. Headquarters, Memphis, Tenn. Meets, 
First Monday. President, N. C. Ledbetter, 22 S. Cooper St., Memphis 
4. Secretary, A. T. Bevil, 1521 Waverly Ave., Memphis 6. 


Michigan: Organized, 1916. Headquarters, Detroit, Mich. Meets, 
First Monday after 10th of month. President, A. E. Knibb, 1003 Mary- 
land Ave., Detroit 30. Secretary, L. A. Burch, 5853 Hamilton Ave., 


Detroit 2. 


Minnesota: Organized, 1918. Headquarters, Minneapolis, Minn. 
Meets, First Monday. President, L. C. Gross, 5324 Oaklawn Ave., 
Minneapolis 10. Secretary, L. J. Krause, 2753 4th Avenue S., Min- 
neapolis 8 


Montreal: Organized, 1936. Headquarters, Montreal, Que., Canada. 
Meets, Third Monday. President. Leo Garneau, 25 Salisbury Rd., 
Pointe Claire, Que. Secretary, R. R. Noyes, Canadian Sirocco Co., Ltd., 


630 Dorchester St., W. Montreal 
. 


Nebraska: Organized, 1940. Headquarters, Omaha, Neb. Meets, 
Second Tuesday. President, Verne Simmonds, 2416 Vane St., Omaha 
Secretary, G. W. Colburn, 106 N. 15th St., Omaha 2. 


New York: Organized, 1911. Headquarters, New York, N. Y. 
Meets, Third Monday. President, M. C. Giannini, New York Univer- 
sity, New York 53. Secretary, Carl H. Flink, Room 3000, 51 Madison 


Ave., New York 10. 
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OFFICERS OF LOCAL CHAPTERS 


North Carolina: Organized, 1939. Headquarters, Dur! 
Meets, Quarterly. President, E. S. deWitt, 1211 Commercia! B 
Charlotte. Secretary, R. M. Warren, Jr., 1001 N. Church St.. 


North Texas: Organized, 1938. Headquarters, Dallas, 17 — 
Third Monday. President, B. S. Foss, Jr., 711 Construc R 
Dallas 1. Secretary, Herman Blum, Jr., 2812 Fairmount St 


Northern Ohio: Organized, 1916. Headquarters. Clev« 
Meets, Second Monday. President, John James, 3170 W S 
Cleveland 11, Secretary, W. M. Rowe, 1302 Swetland Bi: Cle 
land 15. 

. 


Oklahoma: Organized, 1935. Headquarters, Oklahama 
Meets, Second Monday. President, W. W. Frankfurt, 519 A; 
— City. Secretary, J. H. Spaan, Jr., 1303 N. Klein 

ty 6. 


Ontario: Organized, 
Meets, First Monday. 
Toronto. Secretary, H 


1922. Headquarters, Toronto, Ont 
President, D. A. Stott, 195 Spad 
R. Roth, 57 Bloor St., W., Toronto 


Oregon: Organized, 1939. Headquarters. Portland, Or 
Thursday after First Tuesday. President, E. R. Lokey, N 
Wright & Co., 1238 N. W. Glisan St., Portland 9. Secretary, A 
Portland General Electric Co., 621 S. W. Alder, Portland 


Pacific Northwest: Organized, 1928. Headquarters, Seat: W 
Meets, Second Tuesday. President, E. H. Langdon, 72 Vine St.. Sear) 
Secretary, E. J. Rosen, 10238 18th Ave., S. W., Seattle 66 


Philadelphia: Organized, 1916. Headquarters, Philade!p! 
Meets, Second Thursday. President, E. H. Dafter, 12 S. 12th S: 
adelphia 7. Secretary, E. K. Wagner, 2240 N. Broad St., Philade!p! 


Pittsburgh: Organized, 1919. Headquarters, Pittsburgh, Pa. Me: 
Second Monday. President. D. W. Loucks, 435 Sixth Ave., Pittsbu, 
19. Secretary, E. H. Riesmeyer, Jr., 231-33 Water St., Pittsburg! 


Rocky Mountain: Organized, 1944. Headquarters, Denv: 
Meets, First Wednesday. President, J. F. Mohan, 2229 Blake St. D 
ver 2. Secretary, H. C. Kugeler, 2365 Ash St., Denver 7 


St. Louis: Organized, 1918. Headquarters, St. Louis, Mo. Me 
First Tuesday. President, J. H. Carter, 710 Key West Ave., We! 
Groves 19. Secretary, J. S. Rosebrough, 1014 Arcade Bldg., St 


South Texas: Organized, 1938. Headquarters, Hous' 
Meets, Third Friday. President, D. M. Mills, Gray and Craw! 
Houston 3. Secretary, L. L. Ladewig, Box 1188, Houston 1 


Southern California: Organized, 1930. Headquarters, Los Ang 
Calif. Meets, Third Wednesday. President. R. A. Lowe, 6381 H 
wood Blvd., Los Angeles 28. Secretary, John L. Blake, 1700 S. Be 
ford St., Los Amgeles 35. 


Southwest Texas: Organized, 1946. Headquarters, San A: 
Tex. President, F. C. Benham, Jr., 702 S. Flores St., San Ant 
Secretary, L. S. Pawkett, 810 Insurance Bldg., San Antonio 5 


Utah: Organized, 1944. Headquarters, Salt Lake City, Utah. Mee 
First Wednesday. President, E. V. Gritton, 2470 S. 15th, Salt Lak 
City 5. Secretary, C. E. Ferguson, 838 Garfield Ave., Salt Lake C 


Virginia: Organized, 1946. Headquarters, Norfolk, Va. Pre 
W. H. Webster, Jr., 933 W. 21st St., Norfolk. Secretary, D. E. P! 
P. O. Box 674, Newport News. 


Washington, D. C.: Organized, 1935. Headquarters, Washing 
D. C. Meets, Second Wednesday. President, H. H. Hill, 438 Woodwar 
Bidg., Washington 5. Secretary, J. G. Muirheid, 2013 New Hampshir 
Ave., N. W., Washington 9 


Western Michigan: Organized, 1931. Headquarters, Grand Rap 
Mich. Meets, Second Monday. President, Frank Harbin, Jr.. 25) | 
6th St., Holland. Secretary, W. C. DeRoo, 500 E. 8th St., Holland 


Western New York: Organized, 1919. Headquarters, Buffalo. \. ' 
Meets, Second Monday. President, G. E. Adema, 39 W. Baicom 5 
Buffalo 9. Secretary, J. H. Bryce, 88 E. Girard Blvd., Kenmore 


Wisconsin: Organized, 1922. Headquarters, Milwaukee, Wis. Mee’ 
Third Monday. President, J. R. Vernon, 507 E. Michigan St., Mil¥ 
kee 2. Secretary, B. M. Kluge, 1817 S. 66th St., Milwaukee !4 


Student Branch 


Texas A. & M. College: Organized, 1946. Headquarters, ©o!'¢ 
Station, Tex. Meets, Third Thursday. President, S. E. Ammons, = 
13th Ave., No., Texas City. Secretary, C. P. Howard, Box !'* 
College Station. 
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(UIPMENT. DEVELOPMENTS 


iF convenience in obtaining more information about 
this equipment, see coupon on this page. Add the 
. duets and companies listed here to your Directory 
: vhich you received in your January 1948 Heating, 
Pps, & Air Conditioning and thus keep your records of 
; of supply up to date throughout the year. Single 
. indicates equipment not listed in Directory Section; 
asterisk equipment and manufacturer not listed. 


Split Pan Condensate Removal 
system Used in Conditioner 


No. 3721—Development of 
. new 1%, 2, and 3 ton 
packaged air conditioner 
has been announced by 
Typhoon Air Conditioning 
Co. Inc., 794 Union St., 
Brooklyn 15, N. Y. Taking 
ts place alongside the 
mpany’s larger units 
vhich are made in 3, 5, and 
7 ton sizes, the new console 
nits are now being dis- 
tributed 

Featuring several refine- 
ments in design, it has a 
new split pan condensate 
removal system that is said 

serve a double purpose by creating an even flow of 
air through the cooling coil, thereby insuring maximum 
heat transfer over its entire area. The condensers are 
l-copper with exterior return bends. Flexible copper 
tubing is used to make the water connections, and the 
large, slow speed compressor is designed to give high 


utput per horsepower with low noise level 





Photoelectric Cell Used 
To Control Combustion 


No. 3722—Type SA “Robot- 
Eye” is an electronic oil burn- 
combustion control devel- 
ped by General Power Plant 
Corp., 381 Fourth Ave., New 
York 16, N. Y., for use in 
apartments, hotels, office 
buildings, and industrial 
plants. According to the man- 
ifacturer, it is a simple, in- 
expensive, and practical de- 
vice for maintaining CO, ata 
iniformly high value without 
ke formation. It is designed and built particularly 

r the control of rotary cup type oil burners and may 
de used with steam or pressure atomizing burners using 
No. 5 or No. 6 fuel oil. 

In the device, “haze density” present in the breeching 
causes variations in the current generated by a photo- 
electric cell. The current is indicated on a microam- 
meter in the control panel. Through appropriate trans- 
‘auion equipment the position of the microammeter 
needle determines the direction, magnitude, and speed 
i movement of a reversible motor controlling admission 
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of air to the furnace. In this way, says the manufac 


turer, the correct fuel air ratio to promote proper “haze 


density” for most efficient operation is maintained 


Halogen Compound Detector Used for 
Refrigerant and Other Leaks 


No. 3723 A new port- 
able leak detector especial- 
ly designed for production 
testing of hermetically 
sealed refrigeration units 
in which halogen com- 
pounds are the refrigerants 
has been announced by 
General Electric Co 
Schenectady 5, N. Y. Other 
applications of this instru- 
ment include locating leaks in tanks, boilers, piping, 
and other closed systems into which halogen compounds 
can be introduced as a tracer. 

The new instrument, says the company, can detect a 
leak so small that it will release only 0.01 oz of “Freon 
in one year. It is designed to inspect, in a few seconds 
an ordinary joint or seam for leaks and, in addition, is 
suitable for service testing in the field as well as fo! 
assembly line use. The detector unit weighs 3 lb and the 
control unit 15 lb 

The detector unit is a hand held probe with a pistol 
grip, having a metal nozzle with a plastic tip. The unit 
contains a sensitive element, responsive to halogens in 
the air, and a motor driven blower which circulates the 
air through the sensitive element. An 8 ft cable lead is 
supplied to connect the detector unit to the control unit 

The control unit is a self contained, portable unit con- 
taining the power supply, amplifier, indicating instru- 
ment, necessary controls, and a carrying strap. A 25 ft 
lead is supplied for connecting the control unit to a 115 
volt, 60 cycle power supply 

The nozzle of the probe is held about '% in. from the 
surface being tested. As the nozzle passes over a leak 


[Continued on page 188] 


Heating, Piping & Air Conditioning [4-48] 
6 N. Michigan Ave., Chieage 2, Til. 


Please ask the manufacturers te send me more information 
about the equipment mentioned ander the following reference 
numbers in Equipment Developments and Recent Trade Literature. 


(Cirele each number in which you are interested) 


S721 3722 3723 S724 3725 3726 8727 3728 8729 3730 
S731 3732 S733 3734 3735 8736 3737 3738 S739 3740 
3741 3742 3743 3744 


6810 GB1l G6GBIZ GBIS 6814 G6GB1S 6816 6817 6GBIB 6819 
6820 6821 6822 6825 6824 G825 6826 6827 6828 6829 
6830 6831 6832 6833 6834 
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DETROIT LUBRICATOR COMPANY _ +r" testing ond Reigsaton Conras + tam 


Desire for comfort has been one of the great driving forces of 
civilization. As soon as man assures himself enough to eat, he sets 
about improving his comfort. He is willing to spend plenty of money to 
do it. That desire for comfort can make profit for you and for the 
users of air conditioning. 


Soon people will be flocking to air conditioned stores, movies, 
taverns, etc. Those who con afford it will be thinking about air 
conditioning for homes and offices. 

Start now to sell air conditioning, and remember “Detroit” Thermo- 
static Expansion Valves provide the most satisfactory, trouble-free 
refrigerant control. 

Available in the desired capacities, they have the dependability 
ond durability to give long service without attention. 

“Detroit” Thermostatic Expansion Valves are gas-charged—which 
gives them close regulation— guards against motor overload. Often, 
gas charging makes possible use of a smaller motor, since it does not 
have to work against excessive pressure during the pulldown period. 
Gas-charged valves balance the system more quickly when starting 
up, insuring fast, positive action. 


_ 


“DETROIT” No. 673 


Thermostatic Expansion Valve 


For many years, the standard of the air condi- 
tioning ond refrigeration industry. Reliability 
proved by long service. Orifice sizes %" to %” 
with capacities up to 32 tons Freon-12 and 
6 tons Methyl. 





¥ 
AN Gene f s: 5900 TRUMBULL AVENUE, DETROIT 8 


‘DETROIT 
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“DETROIT” No. 899 


Thermostatic Expansion Valve 


An air conditioning or commercial valve of 
intermediate capacity. Incorporates the feo 
tures of single diaphragm construction and gc 
charging. Forged union connections are com 
pact ond moke removal easy. Capacity 


to 6 tons Freon-12 


“DETROIT” No. 787 


Thermostatic Expansion Valve 


Representative of the “Detroit” lorge 
capacity line. No. 786 is rated 3 to 6 ton 
.+. No. 787—6 to 11 tons... No. 788— 
12 to 20 tons Freon-12. These valves hove 


external equalizer connection and can be 
furnished with No. 790 distributor wit 
2 to 18 outlets for multiple distribution 


Safety Controls «+ Float Valves and Oil Burner 
Accessories * Detroit’ Expansion Valves and Refrigere- 


tion Accessories * Stationary and Locomotive lubricators 
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earting April 24, Curtis Air Conditioners will be 
featured in full pages in color in the Saturday Eve- 
ning Post and Time presenting the advantages of 
Curtis “Comfort Zone” Air Conditioning to more 
than 5,500,000 readers. 


| Here’s your opportunity to reap the benefit of the 
great selling and merchandising power of these 
outstanding publications—reaching your major 
“Smarkets. 


' Sound design and engineering have proven Curtis 
‘units to be ideal for stores, offices, taverns, drug 
‘stores, apparel shops, beauty parlors, restaurants 
‘and many others. 

It will pay you to get set to sell this vast and 
rapidly growing market now. 

Write to Curtis for full information on how you 
can tie in with Curtis’ new national advertising 
‘plans and assure more air conditioning sales and 
ex for 1948. 


¢ 
3 ; 
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Curtis Condensing Units for Commer- 
cial Refrigeration—\, to 30 H. P., 
air and water cooled. 




















Curtis Air Conditioning Units 3, 5, 72, 10 
and 15 Tons. 


|= (Gr Fora. REFRIGERATING MACHINE DIVISION 
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of Curtis Manufacturing Company 
1950 Kienlen Avenue . St. Lovis 20, Mo. 


AB-597 94 Years of Precision Manufacturing 
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Buy from a Herman 
Nelson Distributor like 
Mott Bros. Company 
of Rockford, Illinois. 


J. H. Mott, President, 
Mott Bros. Company 


HE partnership between Herman Nelson and 

its carefully selected Distributors like Mott 
Bros. Company assures you prompt delivery of qual- 
ity products as well as profitable merchandising 
cooperation. 


Herman Nelson heating and ventilating products 
have produced superior results since 1906. Litera- 
ture and sales promotion campaigns provided by 
The Herman Nelson Corporation have brought 
about many profitable sales for dealers and con- 
tractors throughout the country. 


Herman Nelson Distributors meet your requirements 
promptly from stock for both equipment and in- 
stallation materials. Members of the sales and 
engineering departments are available for immedi- 
ate service. 


Contact the nearest Herman Nelson Distributor 
when you need prompt delivery of quality heating 
and ventilating equipment. 





Herman Nelson Vertical 
Shaft Propeller-Fan Type 
Unit Heaters 





Part of Herman Nelson's 


QUALITY LINE 


of Heating and 
Ventilating Equipment 





Herman Nelson Horizontal 
Shaft Propeller-Fan Type 
Unit Heaters 


THE HERMAN NELSON CORPORATION 


Siace 1906 Monvfecturers of Quality Heating and Ventileting Products 
MOLINE, ILLINOTS 
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| installation and maintenance without 


| A 45 deg air discharge elbow is used to direc! the 
| charge either vertically or horizontally. On sizes une 


| or front of the unit. 


| attaching furring strips and plaster grounds, or {fu 


















































[Continued from page 181] 


halogen vapor is drawn in, and as this va; 
the sensitive element, an increase in curre: 
cated on the milliammeter. Provision is ma 
control unit for using earphones or a loud 
indicate leaks, in which case the indication 
audible note with the pitch depending upon 
the leak. 





Metal Anchors Hold Insulation, 
Cables, and Small Pipes 

No. 3724**—A “Miracle” 
Surface anchor consists of 
a small perforated metal 
plate 2 in. x 2 in. or 234 x 
234 in. to the center of 
which is welded a nail, 
spindle, bolt, threaded stud, 
or flat metal fins. The 
manufacturer, Devices, Inc., 
280 Madison Ave., New York 
City, states that the an- 
| chors, bonded with the 
| company’s adhesive, are 

available for many applica- . 
| tions. 

When fitted with anchor 
nails, the device is used for 








fastening partition sills to concrete floors, etc. Ancho 
bolts are generally used for attaching wall cabinet 
fixtures, brackets, and similar equipment, whereas ty 
spindle anchors are used primarily for attaching bat 
and blanket type insulation, particularly on metal suw- 
faces such as large sheet metal ducts. Pronged anchor 
are recommended for supporting metal lath and block 
type insulation. Anchor supports and pipe straps ar 
also fitted to the anchor plates by the manufacturer fu 
use in supporting light cables, small pipes, air lines, ¢ 
The perforated base is designed to provide adequat 
anchorage by bonding with the company’s adhesive | 
masonry, wall boards, plaster, tile, glass, etc. Accordin 
to the company, no additional anchorage is requirec 


Evaporative Condenser Offered 
for Either Indoor or Outdoor Use 

No. 3725—The model U evaporative 
condenser, for use with “Freon” and 
ammonia, is available in 19 sizes from 
10 to 100 tons and is offered for either 
indoor or outdoor use by Baltimore 
Aircoil Co., 715-17 W. Pratt St., Balti- 
more 1, Md. 

According to the manufacturer, the 
unit has been designed to facilitate 





sacrificing efficiency, quality, or size. 


50 tons the air intake may be taken either at the back 
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© High temperature 
° Low temperature 
© Product purity 
© Corrosion resistance 
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Taylor Forge Welding Fit- 
tings and Flanges are avail- 
able in: 


Stainless 304, 316, 347, 
Monel, Inconel, Nickel, 
Copper . . . also other usual 
industrial metals. 


344 


Fitting sizes: 4" through 
12” and larger. Wall thick- 
nesses: schedules 40-S, 80-S, 
10-S and others. Flange 
sizes: 4" through 30” and 
larger. Coupon brings 
dimensional data. 






TAYLOR FORGE 
& PIPE WORKS 


General Offices: Chicago 90, Ill. (P.O. Box 485) 
EASTERN PLANT: CARNEGIE, PA. 


DISTRICT OFFICES 

New York: 50 Church St. Philadelphia: Broad St. S:ation Bldg. 

: Chicago District Sales: 208 S. LaSalle St. 
: Houston: City National Bank Bldg. 

Los Angeles: Subway Terminal Bldg. 
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COMPACT 
construction 


New Contactor has maximum capacity 
for minimum space, and long life 


‘With a minimum of parts, Ward Leonard's 
new size #1 a-c solenoid contactor is un- 
usually compact. Assembly in yqur prod- 
uct is simplified by fact that contactor 
was designed to meet machine tool re- ELECTRIC 
quirements. Adaptable to many applica- 
tions where space is limited. Easy to look CONTROLS 
at, but doesn’t need looking after. ; 

Ward Leonard contactors are ‘“Result- ARE 
Engineered”. By modifying a basic de- 
sign, Ward Leonard can often give you 
the results of a special .. . for the cost of 
a standard. 

Write for Contactor Catalog. Ward 
Leonard Electric Co., 24 South St., Mount 
Vernon, N. Y. Offices in principal cities 
of U. S. and Canada. 


WARD LEONARD 





ELECTRIC COMPANY 


RESISTORS RHEOSTATS - RELAYS + CONTROL DEVICES 
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The steel tube condensing coils, for use with 
and “Freon,” are tested to 300 psi under 
galvanized after fabrication. Coil surface is 12 
ton at rated nominal capacity. Other feature 
the use of a centrifugal (forward curved fa 
blower, removable strainers, a close coupled 
pump and motor as integral parts of a single 
aligning sleeve type bearings with graphite b: 
ings, and a dripproof fan motor having bal! 
and special tropical insulation for moisture 








Controls Speed of 
Magnetic Drive 

No. 3726—“Regutron” 
provides excitation and 
speed control of boiler draft 
fans, centrifugal pumps, 
compressors, and blowers 
on which magnetic drives 
are used. It rectifies three 
phase supply current to 
energize the magnetic drive 
and adjusts the current to 
hold operating speeds to 
within +1.0 percent of se- 
lected speed. It is available 
from Electric Machinery 
Mfg. Co., Minneapolis 13, 
Minn. 

Speed of the load is selected by automatic « 
positioning of a small potentiometer. Other con 
of this electronic speed control are designed 
against overvoltage, undervoltage, short time 
failure, and improper operation of the tubes or 











Designs Gas Unit Heater for 
Commercial, Industrial Use 


No. 3727—The Palmer 
Mfg. Corp., 2200 W. Filmore 
St., Phoenix, Ariz., is offer- 
ing a new “Palmaire” 80,- 
000 Btu input, suspended 
type gas fired unit heater 
specifically designed for 
business and industrial 
heating 

Outstanding features of 
the new heater are said to 
include a compact design 
to permit low ceiling instal- eo 
lations, corrugated steel heating elements t 
heat transfer efficiency and reduce operating n 
minimum, adjustable air deflectors, choice ol! 
blower, and easily accessible controls and bur! 
heater, which can be equipped with thermost 
trol, is AGA approved for natural, liquefied ps 
or manufactured gas. 


/// 
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All-Steel Construction Used 
in Extended Surface Heating Element 


No. 3728* *—The ICR radiator, offered by Sted 
ucts Co., Kingston, Pa., has an extended surfac« 
element made entirely of steel. It is made up 
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ow Hexible Duct Connector 


PASSES ‘ACID’ TEST! 


Unaffected by 6-month exposure 
to weather, sulfuric acid fumes 
and constant vibration 


Really rugged is the new flexible Fiber- 

glas* duct connector by Bauer & Black. 
Proof of its endurance may be seen in an 
unusual application at the Riverdale, 
Illinois, plant of Acme Steel Co. 


Bauer & Black engineers tested the new 
connector on a huge ventilating stack over 

a galvanizing bath. Weather, sulfuric 
"acid fumes, and heavy vibration from be- 
"iow had destroyed previously-used con- 
; nectors in 90 days. But the Bauer & 
'Black connector shows NO SIGN OF 
"DETERIORATION after more than 


six months. 


For elements of the connector, see the 
diagram. The Bauer & Black Industrial 
Adhesive Tapes used are unusual and prac- 
tical because of two unique components: 


super-strong, permanent. Resists heat, 
light, deterioration. Won’t shrink or 
stretch. 


Backing of Fiberglas* Cloth —thin, 
A. 


HERE ARE THE PARTS OF THE NEW CONNECTOR 


increases greatly under heat, and 
whose seal grows stronger with age. 


Bover & Black Industrial Adhesive Tape No 

. Fibe vs f j t ] j 
cl = teonok ibergles abric coated on both sides with v 
izable adhesive. Gives airtight seal that 


= Vulcanizable adhesive whose strength 
. 


' —— stronger with age 
Speedily installed, the new connector helps ° ° 


5 cut labor costs drastically. Fiberglas tapes 
} and neoprene-coated fabric handle easily, 
conform readily, seal instantly, give a 
neat-appearing, airtight fit. The connec- Bover & Black Industrial Adhesive Tope No. 263 
tor fills a long-standing need in heating, -Fiberglas fabric, coated on one side with vul- 
piping and air-conditioning. canizable adhesive. Like No. 281, stubbornly re- 


sists deterioration 
WRITE FOR DETAILS 


Full information on applications, source and price 
will be gladly furnished on request. The Baver & 
Black flexible duct connector can save you time 
and money, improve your installations. Address 
Dept. D8. 4 today. No obligation. 


Neoprene-coated Fiberglas fabric—sturdy, o: 
tight yet bulk-free 





*Fibergias (Reg. t S. Pat. Of. by Owens-Corning Fibergias Corp.) 


Products of 


(BAUER « BLACK ) 


Division of The Kendall Company ¢ 2500 S. Dearborn St. © Chicago 16 


Industrial Adhesive Tape 


PRESSURE SENSITIVE —— 











Production Short Cuts to Reduce Costs + Research to Speed and Improve Methods 


Heating, Piping & Air Conditioning, April 1948 ! 








“AN LIBRARI 


> +> 


MACH 


c\t 


L\LWv 


i> 








SE <a 


ee 





r ASS 





\MERICAN [JISTRICT STEAM CO 


NorTuH TONAWANDA. ‘N.Y 








welded pipe with No. 22 gage fins attached mec 


According to the manufacturer, the single pi; atu ; 
permits working pressures up to 150 psi. Th ' ; 
adaptable to two pipe heating systems and ; - 4 
function equally well with sub-atmospheric ste May 


ufactured in standard lengths from 18 to 72 
are threaded at each end with standard pip: 
unless otherwise ordered. One lineal foot of th 
tion is said to provide 1676 Btu per hr, based 
steam temperature and 70 F room temperatur: 

Also available from the company are types C i Bs 
cabinets of modern design which are built t 
radiator unit. The type CS unit is designed so 
ator brackets need not be used for support as | 
ing element is slipped into and supported at ea: 
the cabinet. Two holes are supplied in the re: 
cabinet to suspend it with wood screws, lag s 
bolts. The type BS cabinet is designed for in 
on the radiator after the heating element |} 
hung on the wall with brackets 





Offers Eiectric Contactors 
For A-C Motor Controllers 


No. 3729—Ward Leonard 
Electric Co., Mt. Vernon, 
N. Y., has announced a new 
development, Bulletin 4451 
size 1 a-c solenoid con- 
tactors which are designed 
for use as main line, revers- 
ing or accelerating con- 
tactors on a-c motor con- 
trollers for machine tools, 
air conditioning equipment, 
pumps, compressors, etc. 
They are also said to be 
Suitable for the remote control of heater loads 
tungsten or infrared lamp loads 

According to the manufacturer, features include 
complete accessibility of all parts, compact unit 
struction, rapid consistent operation, high arc inter! 
tion capacity, long life, and simplicity of installat 
and inspection. Units are equipped with doubi 
| Ssilver-to-silver contacts and the contactor part 
arranged on a steel mounting plate having 
mended NEMA standard mounting dimensions 

Available with up to four main poles, these con! 
have maximum ratings of 742 hp, 440 to 550 volts, | 
phase, 60 cycle circuits. Standard operating 
available for 110, 220, 440, and 550 volt operation 
frequencies of 25, 50, and 60 cycles. 




















| Develops Photoelectric Combustion 
Control for Commerc‘al Oil Burners 


No. 3730*—A new photo- § 
| electric combustion system 
for commercial oil burners 
has been developed by Gen- 
eral Electric Co., Schenec- 
tady 5, N. Y. 

The unit is composed of 
a master control unit, a 
phototube unit, and an 





Heating, Piping & Air Conditioning, A 





fe 
AU 
uf 


Via! 





b 


Ts 





‘pp ° 
als Wt 


NO SHEAR PIN! The Winkler 
Transmission is fully automatic. 


lere is the feature which gives Winkler the 
e! When the screw load exceeds 


etermined torque, the Winkler Auton 


Safety Release disconnects the transmissi 


tw 


the drive sh_ft, then momentarily 


ages it. If the obstruction is rock or slate 


or three re-engagements will, in 


ases, crush it. If the feed screw is pert 


tly locked, the mechanism is fully 


p 
tected, even though it runs for hours. Upo 
noval of the obstruction, the Winkler 


es norma! operation 







4 pre 


Winkler Stokers, with the 
famous Winkler 
Transmission, cover a complete 
range of Hopper and Self-feed 
models for homes, apartments, 
commercial and industrial 
buildings 


NAL 


automatic STOKERS 
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he Saildle pain 


., and Winkler Money-Saving Efficiency 


makes its use doubly attractive 





This Winkler slashed coal consumption from 


201 to 161 TONS PER YEAR 


High prices and shortages in other fuels opens the best profit opportunity in 
years to men who sell coal and automatic coal-burning equipment. Coal is the 
safe, dependable fuel... and burning it in a Winkler Stoker brings heat pro- 
duction down to the lowest cost level 


The following letter explains why Winkler users are enthusiastic boosters — 


“We wish to state that the Winkler Stoker purchased from you last year has been 
Satisfactory in every respect. In fact, we learn to appreciate it more as we see it 
in operation. Furthermore, we wish to thank you personally for the many extra 
services given us in teaching our janitors its operation. 


“Perhaps you would be interested in the following data relative to comparative 
costs of fuel. During the school year of 1939-40 we used 201 tons of coal with 
hand firing. With the stoker we used 161% tons of coal during the past winter. 


The increased electric consumption was negligible 


“You may feel free to refer prospective purchasers to us or bring them for inspec- 
tion of our plant.” Very truly yours, 


Signed) R. J. Miller, Principal. 


Find out today about the Winkler Assured 
Profits Program —cash in on today's » > 
demand for fuel-saving Winkler Stokers. 






“Inter-plan"’ 


U. S. MACHINE 

CORPORATION 
DEPT. AN-11 
LEBANON, IND. 





Export Office: 80 Broad Street 
New York 4, N. Y., U. 5. A. 
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AFTER MORE THAN 
15 YEARS FIGHTING 
2-WAY CORROSION 


HERE IS ANOTHER EXAMPLE 
of the type of industrial venting 
service provided by Transite In- 
dustrial Vent Pipe. 

For more than 15 years, this 
Transite stack at the Waterbury, 
Connecticut, plant of the Chase 
Brass and Copper Company has 
been exposed to conditions so se- 
vere, that the pipe previously used 
had to be replaced at frequent in- 
tervals. Its interior is constantly 
subjected to the destructive action 
of corrosive acid fumes . . . its ex- 
terior to the aggressive attacks of 
weather. Yet, despite this double- 
barreled attack from corrosion, it 
has required but very little main- 
tenance and is still on the job today. 

If you have a venting problem, 
this asbestos-cement pipe may 
prove a practical solution. Highly 
resistant to many of the corrosive 
gases, vapors and fumes met in in- 
dustrial operations, it is providing 
long-term, low-cost performance 
in many industries. Rustproof and 
weather-resistant, Transite needs 
no painting. And it comes in sizes 
up to 36" in diameter, with a full 
line of Transite fittings to assure 
corrosion resistance throughout 
the system. 

Data Sheet Series DS-336 gives 
you complete details and is free on 
request. Write Johns-Manville, 


Box 290, New York 16, _ 
N. Y. for your copy JM 





Aircraft 





Automobile 
Baking 
Bleaching 
Boiler Works 
Brewing 
Canning 
Ceramic 
Chemical 
Dairy 

Drug 
Blectrical 
Explosive 
Farm Machinery 
Food 


Typical Industries in which Transite Industrial Vent Pipe is used 

Querrying 

Furnace Railroad 

Furniture Rayon 

Gas Refrigeration 

Glass Rubber 

Laboratory Sewage Works 

laundry Shipbuilding 

Leather Shoe 

Meat Packing Smelting 

Metal Soap 

Mining Soft Drink 

Paint Sugar Refining 

Petroleum Textile 

Potash Tool 

Pulp & Paper Water Works 








Johns-Manville 


TRANSITE 





Industrial 


PIPE 





fails to ignite. 


According to the manufacturer, the burner 
erates for a definite period after shutdown 
tion failure in order to purge the nozzle or 
burned fuel. A complete starting sequence is 
assured after shutdown of the burner, caused 


electrode unit. It is designed to shut off the fi 
to an oil burner if the oil fails to ignite or if 
is extinguished after ignition. 
systems it prevents fuel from flowing if thx 


On gas-electri 


failure or low water cutoff, because the syst« 


signed to prevent the oil valve from opening 


program switch recycles. 


Designs Unit Ventilator 
for School Classrooms 


No. 3731—Now available 
for heating and ventilating 
school classrooms 1s a new 
unit ventilator offered by 
Herman Nelson Corp., Mo- 
line, Ill. It is designed to 
permit gradual throttling 
of steam supply for uni- 
form temperature control 
by the use of a “floating 





heating element with steam distributing tubes 


Sure equalizing unit, and condensate cooling 
A slow speed, direct connected motor, located i 
end compartment out of the air stream, is said 


vide quiet operation and to permit the entir¢ 


space above the heating element 
fans, the number of which varies with the cap 
the unit to insure uniformly slow tip speed 

tures include the use of welded steel cabinet 
tion, an automatic back draft damper, a de ul 
wall intake for weather tight installations and air f 


Electric Valve Controls Water, 


Oil, Steam, and Air 


No. 3732—Hays Mfg. Co., 
12th and Liberty Sts., Erie, 
Pa., has developed a new 
“Electroflo” valve for the 
control of water, oil, steam 
and air. 

In operation a small sole- 
noid valve is used to con- 
trol fluid pressure in a 
valve chamber. When the 
solenoid valve opens, the 
pressure in the chamber is 
released so that inlet line 
pressure is permitted to 
raise the main piston from 
its valve seat, thus permit- 


ting the flow of fluid through the valve 
solenoid valve is closed, supply line pressure is pt 
to develop in the pressure chamber above 


i 


used 


Otne 


me 





WwW 


This causes the piston to move downward and 


main valve. 


Designed for remote and automatic control 


is said to be quick-acting, anti-hammer, an 


packless type. 
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NOW... 
he new, all purpose 


SPENCER 


SERIES 21 


BUTLER 


Spencer—known since 1888 for manu- 































facturing only quality boilers— now brings 
you this splendid new all purpose cast 
iron sectional boiler. New in design... 
design proven under actual conditions in 
our testing laboratories. New heights in 
performance from Spencer's long experi- 
ence gained in manufacturing quality 
heating equipment... Write today—get 


complete details. 





Just look at these added features— 


Designed to burn any type fuel—easily and quickly converted. Year 





round domestic service hot water. Easily installed—a sectional boiler 






designed for iron to iron air tight fit. Attractive, colorful jacket 






combined with modern design door assembly that features pyrex 






observation ports. Adds a note of beauty to that extra room in the basement. 


SPENCER HEATER 
\ Ai I 

DIVISION—AVCO MANUFACTURING CORPORATION 
DEPT. HH-2 WILLIAMSPORT, PA. 
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BOILER-BURNER UNITS 


Residences are NOT the only places where these 
units can be sold. Alert and progressive dealers 
will recognize a multitude of chances to make 
good sales in the following suggestions: 


COMMERCIAL AND INDUSTRIAL BUILD- 
INGS — Stores, theatres, factories, apart- 
ments, ett. For heating and hot water supply, 
new and replacement installations. 

RESTAURANTS — For steam tables and 
dishwashers. 

LAUNDRIES — Commercial and self-serv- 
ice. For heating and all hot water and steam 
requirements. 

HOSPITALS and other INSTITUTIONS — 
For sterilizers, laundry, heating, hot water 
supply. 

INDUSTRIAL PLANTS—For processes such 
as degreasing. For lavatories, heating, and 
hot water supply. 

GARAGES — For washing and steam 
cleaning. 

DRY CLEANERS — For low pressure press- 
ing machines. The same for clothing manu- 
facturers. 

DAIRIES — Any processing requiring steam 
or hot water. 


DON'T MISS THESE OPPORTUNITIES. Look around 
now for places where you can sell the efficieficy, high 
performance, fast recovery, and economy of Aldrich 
Boiler-Burner Units. 


ALDRICH OIL BURNERS 


The widely-favored, skilfully-engineered, dependable 
Aldrich burners are made in 3 types and 5 models with 
capacities ranging from .75 gph to 19 gph. 


Write Today for Complete Data and Paice Mists 


{LIU company 


OIL BURNERS @ BOILER-BURNERS FOR HEATING AND DOMESTIC WATER SUPPLY 
105 EAST WILLIAMS ST., WYOMING, ILL. 








|Hermetic Unit Used in 
Window Type Conditioner 


No. 3733—A new compact, 
window type room condi- 
tioner for homes and offices 
has been introduced by 
Frigidaire Div., General 
Motors Corp., Dayton 1, 
Ohio. 

Designed for installation in almost any hou 
office window, the new SRA-50 conditioner 
provide low cost cooling for rooms up to app: 
250 sq ft. Two or more units are recommended | 
rooms. It fits any double hung window from 29 
in width and requires only a plug-in conn: 
operate. It is powered by a compact ‘“Meter-M 
frigerating unit which is hermetically sealed 
tire conditioner is 13% in. high, 26 in. wide, an: 
deep, and the unit projects into the room 15! 
installed. 

Circulating filtered air at the rate of 185 cfm 
unit is designed to cool, dehumidify, and vent 
room. Angled grilles direct air upward to prev: 
drafts. During the spring or autumn months 
ing mechanism can be turned off and the unit 
tinue to ventilate the room with outside air 
position switch affords room temperature cont: 


Pneumatic Radiator Valve 
Controls Steam, Hot and Cold Water 


No. 3734—-Compact, mod- 
ern design, a choice of four 
body styles, and a range of 
seven port sizes are said to 
make the type V0O501A 
pneumatic radiator valve 
ideally suited to the com- 
mon heating and air condi- 
tioning applications where 
hot and cold water and 
steam are to be controlled. 
According to the manufacturer, Minneapolis-H: 
Regulator Co., 2604 4th Ave., S., Minneapolis 
the valves may be used to advantage on most 
convectors and enclosed radiators, where spac¢ 
severely limited, as well as on exposed radiators 

Air at approximately 17 psi is fed from a 
through a flexible tube into a chamber located | 


a diaphragm cup and the diaphragm. The force e) 


by the air pressure is transmitted to the val 


through the diaphragm plate and the stem | 
change in air pressure causes the valve stem, gu 


disc to move until forces are again in balanc: 


changes the opening between the disc and val 

Units are available in % and % in. pipe 
controlling fluids up to 230 F and 75 psi maximu! 
ing pressure. The allowable working pressur' 
with the port size used. 


Refrigeration Leak 
Detector Burns Alcohol 


No. 3735**—A new refrigeration leak detect 


model 1240, has been announced by the Justrite M 
2061 N. Southport Ave., Chicago, II. 
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‘there is only one BADGE 


Bivcer Self-equalizing Corrugated Expansion Joints 
should be a “must” on all pipe-line installations. 

Because only in Badger Expansion Joints are the 
flexing movement and stresses definitely directed so that: 

{ll points of the surface of each corrugation share its 
individual load equally, and 

{/l the corrugations share the stress load equally. 

With Badger ALL-CURVE Directed Flexing Rings 
ind Badger ALL-CURVE corrugations, excessive 
stresses can’t localize in pockets, corners or junctions, 
hor pile up unevenly among the corrugations. They 
can't endanger the line or shorten the life of these 
superbly engineered joints. 


Special Badger methods of forming the corrugations 


Badger 


PACKLESS CORRUGATE 


He 


“falling, Piping & Air Conditioning, April 1948 








e E. B. Badger & Sons Co. is the original and 
sole manufacturer of BADGER Expansion Joints 











from a single piece of tubing contribute further to the 
strength of these joints, and a special Badger heat 
treatment preserves their flexing qualities. 

Each corrugation affords a definite standard of 
traverse, according to its depth and the diameter of 
the joint. This makes it easy to determine the number 
of corrugations’ required to absorb the maximum ex- 
pansion of any length of line. 

When you install dependable, long-lasting Badger 
Self-equalizing Corrugated Expansion Joints, your pipe- 
expansion problems are solved. 


MADE IN COPPER, STAINLESS STEEL AND OTHER ALLOYS — 
Copper for normal pressures and temperatures; Stainless Steel and 
other alloys for higher requirements—and where corrosion is a 
prob em. Single or multiple corrugations—for traverses from a 
fraction of an inch upward. Also made in Non-equalizing type 
without rings) for uses that do not require added protection. Send 
for Bulletin No. 100 (Self equalizing or No. 200 Von -equalizing . 


E. B. BADGER & SONS CO., 75 Pitts Street, Boston 14, Mass. 
AGENTS IN PRINCIPAL CITIES 
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Designed to burn alcohol, the new detector is said to 
be a compact unit for locating leaks in refrigeration 
systems using halide gases. However, the device may 
also be used as a soldering iron and as a blow torch 
(soldering point and flame reducer included: in the 
outfit). 

The detector develops 140 psi pressure at 1800 to 1900 F 
and burns from 20 to 45 min on 1% oz of fuel. 


Packless Valve Available 
in Stainless Steel 

No. 3736—A new type 
packless valve, No. 3000 
Series, said to be suitable 
for numerous applications, 
has been developed by 
Fulton Sylphon Div., Dept. 
P-V, Robertshaw-Fulton 
Controls Co., Knoxville, 
Tenn. 

Leakproof performance 
and freedom from mainte- 
nance are said to be pro- 
vided by the seamless met- 
al bellows used between the 
valve disc and the valve 
body. A new feature of 
these valves is that they are available equipped with 
Stainless steel bellows and stainless steel bodies, making 
them suitable for use where corrosive and other metal 
wearing actions are encountered. The bodies of the 








BALDOR STREAMCOOLED Motor 


Open, drip-proof construction; 1/6 to 
Y% h. p., | phase, 3 phose and Direct 


Current 





Arrows indicate forced air-movement over ENTIRE EXTERIOR of 


Single Phase, % to 7/2 h. p 
3-Phase, | to 20 h. p 
Direct Current, 1 to 3 h. 


valves are also available in bronze, cast iron, tos 
or monel. The bellows is available in either 
steel, monel, phosphor bronze, or brass. For h 
um service, a composition disc is used in lieu 


disc. 

According to the manufacturer, the valves are appjjp. 
able to temperature services up to 300 F in the * wed 
end type. For temperatures from 300 to 700 ! Voke 
and external thread construction is used, and | ecg 


construction, they may be made suitable for pera. 
tures up to 1200 F. They are made in sizes f: 
3 in. with screwed, welded, or flanged ends 


Design Improvement Featured in 
Small Natura! Draft Cooling Tower 
No. 3737—A small natural 
draft cooling tower, series 
100, which is said to em- 
body the engineering de- 
sign, balanced spray sys- 
tem, and predetermined 
performance found in large 
towers, has been an- 
nounced by The Marley Co., 
Inc., Kansas City 15, Kans. 
The tower, offered in six 
frame sizes from 4 to 36 tons refrigeration capacity, de- 
pending upon local wet bulb conditions, is now in pp- 
duction. The new design features are said to include the 
use of California redwood lumber, galvanized hardware 
and machined louver posts without nails, bolts, or back- 








STREAMCOOLED, round frome, 4 Ic 
% h. p., | phose,.3 phase ond Dire! 
p. Current. 


BALDOR builds a Complete Line of Motors for 


HEATING, VENTILATING and AIR CONDITIONING EQUIPMENT 


These BALDOR Motors have won national 
acceptance because of their cool-running, 
quiet, efficient operation. Many manufac- 
turers in your industry have consistently used 
them for more than 25 years. 





Resilient-mounted, Har drip-proof, for 
belt drive; 1/10 to % h. p., single phase. 
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ST. LOUIS, MO. 


AND PRINCIPAL CITIES 


BETTER MOTORS 


FOR MORE THAN A QUARTER CENTURY 











Resilient-mounted fon motor, 1/30 te Vt 
h. p., | phase; Ve to Va b. p 3 phose 
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Self-Contained Inner Unit Air Volume Adjustment 










“Custom-made’ 
air pattern with 
Kuno-Draft Adjustable 

Diffusers in 
Champion Spark Plug Plant 





mscitedeee A ceramic kiln radiates heat on one side 
and a col@ window-filled wall creates drafts on the 
other. The space is long and narrow with low h« 
room. The occupants work in short sleeves. Ut 
large volumes of supply air have to be brought in 
combat the heat of the kiln Space for duct work al 
the room is limited so that diffusers have to be spa 
much closer than usual. The supply air stream has to 
directed slightly above the horizontal and evenly dis 


tributed so that no drafts are fele by the person 


TOUS TRtOLL ES = Kno-Draft Adjustable Air Diffusers 


chosen because of their ability to control air directi 
volume and throw. A “custom-made” air | 
created which thoroughly mixed room and s Ip] lv air 
maintained uniform temperature throughout and elim 
nated drafts, hot spots, and cold spots. Installation wa 
fast. Kno-Draft self-contained inner units cut instal! 
tion time up to 50% Balancing was fast. CFM readings 
were taken directly with Velometer. A twist of the w: 





sua 


attern was 


changes air volume on each diftuser 


ON EVERY ~ New handbook on Air Diffusion 


Ie contains the latest engineering data on 
air diffusion and is profusely illustrated 
with charts photographs sketches and 
dimension prints that simplify the sele« 
tion, application, location, assembly, ere« 
4 tion, testing and adjusting of Kno-Draft 


Adjustable Air Diffusers. It is designed to 
help you get top efhciency trom an air 


conditioning system by creating ‘custom- 
made" air distribution patterns 


HUTOMATIC PRODUETS COMPANY Hor your FREE copy, please write D 


2460 NORTH THIRTY-SECOND STREET EEE : = 


MILWAUKEE 10, WISCONSIN 
W. B. CONNOR ENGINEERING CORP. 


Export Deportment, 13 East 40th Street, New York 16, N. Y. 
Air Diffusion + Air Purification + Air Recover) 











| 
R 301 C 
| 


112 East 32nd Street New York 16,N.Y. 
IN CANADA: Douglas Engineering Co., Ltd., 190 Murray Street, Montreal 3, P. Q. 
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Ils 1S 2 
Jenendable 
Economical 
Compressor 
rive 


2200 Railroad Avenue 


Nothing can beat the 
standard counter flow 
steam engine when it 
comes to producing con- 
sistently dependable and 
economical power. For 
your air conditioning and 
refrigeration compressors 
or ventilating fan, Troy- 
Engberg Steam Engines 
offer a drive that really 
fits the requirements: low 
speed, wide speed range, 
and minimum down time 
for overhaul and repair. 


There are hundreds of 
Troy Engines that have 
been driving compressors 
and other equipment for 
more than twenty-five 
years and longer without 
need for major repairs. 
For real drive economy 
and drive dependability 
use a Troy-Engberg Steam 
Engine. Its low cost power 
that’s dependable. 


TROY ENGINE & MACHINE COMPANY 


(Established 1870) 
Troy, Pennsylvania 
































| Provides Automatic Starting and 


| protect the oil burning installation from the 


| Signed to operate on 115 230 volts, 60 cycle 
‘is rated at 1 hp. The scavenging period is 
| fuel valve delay may be adjusted from 5 to 
| the post ignition period may be set betwer 
80 sec. , 


























up strips. The spray system is designed t 
mum breakup at lowest pressure and to giy 
spray in all areas of the tower. The compar 
bronze spray nozzles are said to give maxim 
at the specified flow. The towers are prefa! 
shipped “knocked down” with each m: 
marked and with erection, operation, and ; 
instructions included. 


Humidifying Unit Is 
Self Contained 

No. 3738—Designed to, 
| atomize 35 Ib of water per 
hr using 5 cfm of atomizing 
air supplied at 32 psi, a 
new self contained humidi- 
fying unit has been devel- 
oped by Spraying Systems 
Co., 4033 W. Lake St., Chi- 
cago 24, III. 

The compact unit con- 
|sists of four humidifying 
| nozzles, water tank with float valve, wate: uiner, 3 
| filter, air regulator with pressure gage, a 
| operated valve. As a part of this unit a humidista: 

automatic control is included, and the devic: 

plied ready for connection to an air line, wate: , 
| electrical circuit. Nozzles are individually adjusted 
that the direction of the sprays may be set 











Programming Control for Oil Burners 

No. 3739—‘Fireye” pro- 
gramming control type 24- 
PJ8& is designed to provide 
automatic starting and 
programming control for ' 
commercial and industrial 
oil burning equipment. The 
manufacturer is Combus- 
tion Control Corp. 77 
Broadway, Cambridge 42, 
Mass. 

The control is used with the company’s p! 
flame failure scanner type 45PH5 which is d 





flame failure. The control automatically sta! 
in operation and programs a sequence 0! 
opening, post-ignition time, priming, and s 
Incorporating numerous design features 
handles timing cams which are driven by a sp 
signed high torque synchronous motor. Th« 


Condensate Return System Eliminates 
Individual Steam Traps 







No. 3740—Individual traps on steam and 
are said to be eliminated by the new conde! 
| system which is designed to provide a cons! 
steam and rapid return to the boiler of hig! 
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WALL GRILLES WITH 


DEFLECTING VANES 
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LEC EL eee . ’ | = THERMOSTATIC 
HEAT REGULATOR SET 











Now, while your heater customers are totaling last season's 
heating costs, is the time to suggest installing an A-P THER 
MOSTATIC HEAT REGULATOR Set. You can promise sub 
stantial savings, plus the added comfort of steadier room 
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ce, CCURATE and positive com- temperatures, with this set on any vaporizing burner oil 
pound deflection of air flows heater using A-P Safety Oil Controls. This includes new 
can be readily secured with these 
“Fabrikated” grilles. Directional ad- 
justments may be made when grilles Here's a rich accessory sales opportunity — with a pros- 
are installed; or grillebarsand vanes pect list you've been building up for EIGHT YEARS 
may be adjusted after installation eater owners waiting and watching for AUTOMATIC 
to meet unforeseen or changed Temperature Control to truly modernize their vaporizing 
requirements. burning oil heaters. 


SIMPLE TO INSTALL 
ON NEW OR OLD 
HEATERS 


— 
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heaters as well as those made since 1939 — using A-P 
Controls No. 240-Y, U, or D series. 


MAL 


C\ 
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ear view showing §§ Each grille bar and each deflecting 
edjustable deflect- vane is adjusted individually with 
ing vanes a special two-pronged tool included 
with each shipment. Locking of 
grille bars and vanes is not required 
because they are held firmly in 
place —no vibration — no rattle. 
Write for Our New Catalog No. 48. 


Just mount Electric Conversion Top on 
present A-P Manual Control, Then con 
nect to modern Wall Thermostat and 


Transformer Sales Package” con 


wEMBED 


tains all accessories 


INDOOR COMFORT 


j 
j Always Leading —Always Progressing 


i( THE INDEPENDENT 
REGISTER CO. 


3747 E. 93rd STREET - CLEVELAND, OHIO 


WRITE for complete Selling Material on A-P Oil Control Accessories 
— including A-P Thermostatic Heat Regulator Sets, Oilifter 





Automatic Fuel Handler, and Fuel Oil Trap-it 


AUTOMATIC PRODUCS COMPANY 


2460 North Thirty-Second Street, Milwoukee 10, Wisconsin 
040 C 


@ DEPENDABLE 


OIL CONTROLS 


ESIGNED TO ELIMINATE SERVICING 
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@eeeeeoeacea eee eeeeeeeeee0 ture condensate. The manufacturer is W. Ack 
° Organization, 3167 Fulton Rd., Cleveland, Ohi 

The system, which is also adaptable to the andj, 
of process liquids, accumulates condensate b grays 
and returns it to the boiler at temperatures r 
to 350 F. All water fed to the boiler through t! 
is said to be deaerated by effective liberati: 
oxygen and noncondensable gases. 

Systems are available for steam pressures to 2 
psi and are manufactured in a range of sizes f: 
and up. 





Tool Kit Facilitates Air 
Conditioning, Refrigeration Repairs 

No. 3741*—A new all pur- 
pose tool kit, said to facili- 
tate the installation and 
repair of many air condi- 
tioning and refrigeration 
jobs, has been announced 
by Ingersoll-Rand Co., 11 
Broadway, New York 4, N.Y. 

The kit is compact and 
portable and includes the 
company’s new electric im- 





he a pact tool and standard ac- 

cessories. With this kit, 

FINE ENOUGH FOR THE says the manufacturer, the 
LARGEST mechanic may easily and quickly perform the following 
jobs: nut running and nut removal; drill steel, masonry 


and wood; ream, apply, and remove studs; tap, drive 
and remove screws; extract broken cap screws and 
studs; and do hole saw and wire brush work. The in- 


pact tool, weighing 6% lb, is said to save as much as & 
percent time on virtually all service jobs. 


The kit is assembled complete or with accessories as 
H unpreps of Layne Well Water Systems are now serv- required. Shown here is a completely outfitted kit 
ing the Nation's largest railroads. And only in these systems have taining all standard equipment plus twist drills, ream- 
ee engineers found the swneee — long life and rp ers, taps, carbide tipped masonry drills, hole saws. s 
efficiency that creates such unmatched reliability. Layne is proud o and stud extractors, wood bits. and wire brushe: 


this splendid tribute to their years of sincere craftsmanship. kit also contains screw drivers, a quick cha! 
», anet 


But railroads are not alone in this acknowledgment of water systom Phillips bits, Reed and Prince bits, and a screw drive 
superiority. The same preference applies to thousands of installations ‘ ai. 
ae : ae ; it adapter for these bits. A universal joint and anvil » 
for cities, factories, dairies, chemical plants, petroleum refineries and : : 
te ; tensions are also available. 
irrigation projects. 

The buying of a Layne Well Water System automatically obtains 
the very best of everything;—Layne skill in modern well drilling;—the 
correct type of screen and its proper installation;—the proper pump 
for sustained economical service;—and the final tests to prove that the 


Hermetic Refrigeration Unit 
Used in Packaged Conditioner 


system is thoroughly efficient in its operation. No. 3742—A newly redesigned ‘“us- 
For literature on Layne Well Water Systems address Layne & AIRco” packaged air conditioning unit he oe 
Bowler, Inc., General O/fices, Memphis 8, Tenn. that cools, dehumidifies, filters, cir- ' 
culates, and ventilates has been an- : 


nounced by the United States Air Con- 
ditioning Corp., 33rd & Como Ave., 


S.E., Minneapolis 14, Minn. — 
This compact, conditioning unit is wae 

available in 3 and 5 ton capacities and a 

is ready for installation directly in the ep 

store or office area to be cooled, If de- i 


sired, a remote installation of the unit 
may be made, distributing the conditioned ai! through 


Nortulks Var S Layne-Central Co. Memphis, Tenn. **Layne-Northern Co., Mishawaxa, | & Guct system. For larger areas, multiple installation 
Ind. * Layne-Louisiana Co., Lake Charlies, La. * Louisiana Well Co., Monroe, La. 3 
Layne-New York Co., New ork City * Layne-Northwest Co., Milwaukee, Wis. * Layne- can be made to take care of the greater coolins require: 


Ohio Co., Columbus, Obio * Layne-Paeific, Inc.. Seattle, Washington es 





COvs Houston. Texas * Layne-Western Co., Kansas City, Mo. * yhe-Western : “ oler- 
. —— ~—)— ~ er 5 ee P vay A = re ments. There are three connections to be ma 
" Heating, Piping & Air Conditioning, Apr 1948 
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AND "Ca WILL “db WHY LADISH 
FORGED STEEL FITTINGS 
Stay in Service Longer 


Rigid laboratory control of forging proc- 
esses increases strength and toughness. 
Controlled grain flow provides maximum 
resistance to shock, strain and stress. 
Dense, homogeneous metal structure 
retards action of erosion and corrosion. 


| Ample Stocks... Prompt Service...Carbon, Stainless and 
Alloy Steels 4 through 4 inches, 2000 through 6000 pounds. 


Write for Catalog, Vol. 2, Today 


(os @ bh a 2) 
LADISH CO. 


CUDAHY, WISCONSIN (miwauxee susurs) 
District Offices NEW YORK © BUFFALO © PITTSBURGH © CHICAGO © PHILADELPHIA 
CLEVELAND © ST LOUIS © HOUSTON © NEW ORLEANS © LOS ANGELES 





































STOCKED AND SOLD BY LADISH DISTRIBUTORS IN PRINCIPAL CENTERS 
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a TROUBLE-FREE 
— PIPE REAMING 


RikaIb 


Extra-long-taper Reamer 
saves you time and muscle...and pipe 


@ You needn’t be afraid of thinning, flaring or 
splitting pipe or conduit when you use a RIGfAID 
extra-long-taper reamer. Even when hurried, the 
long-taper design lets you whisk out burr safely 
... With a few easy ratchet strokes. You save 
pipe and time with this efficient work-saver tool. 
Especially adapted for reaming with rttarp 


Porta-Power or other power drives. 


You can buy the 
reamer unit alone for y 
use with your RI@mip 


No. 0OR Threader 
handle. 










No. 2, ¥%” to 2” 
« No. 3, ¥%” to 3” 


7 : < ee > "7 . 2 j = 
LAV Se ere 


THE RIDGE TOOL COMPANY 
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trical, water supply, and the necessary draj 

A new hermetically sealed compressor-mot: 
used and coils and “Freon” refrigerant lines a) of .). 
| | welded construction. Air filters are of the thr y-ay, 
type and the welded steel cabinet is insulate . 


mechanical noise and heat. 


By turning the control dial to “Fan”, only | 


Ssalnst 


put into operation and the unit functions as a \ 
For winter use, the unit may be equipped wit! 


coils to operate as a warm air heating systen 
tion of the unit is fully automatic, and can be 


for individual preferences. 


High Pressure Control Valve 
Handles Small Flows 

No. 3743—The “Microflo” control valve 
with spline plug is designed to handle small 
flows measured in cubic centimeters with 
pressure drops in thousands of pounds 
Basic element of the valve is a solid stellite 
valve plug which is a honed fit in a solid 
stellite seat. Clearances between the plug 
and seat cannot be measured by ordinary 
methods, yet galling does not occur because 
of the type of metal used, according to the 
manufacturer, Hammel-Dahl Co., 243 Rich- 


| mond St., Providence 3, R. I. 


This valve can be provided in any body 
size of 4%, 34, or 1 in. There are 15 inter- 
changeable valve plugs for seats numbered 
from 1 to 15. In the event new operating 


ale 
ni 


| conditions require a valve with different capacity 
only necessary to back out the threaded retainer and 


replace the plug and seat with another one of the prop: 


trim size. 


Rotary Sprinkler 
Cools Roofs 


No. 3744—Ruppright’s Rotary Roof Cooler ( 
Box 6795, Los Angeles 22, Calif., has developed 
for sprinkling water on roofs of factories, markets 


minals, garages, warehouses, showrooms, etc 


I ; 


signed to remove heat from the structure by evaporat 
of the water and is said to be effective when used a! 
or when used in conjunction with air conditionins 

A jet of water from the nozzle impinges on the 
of a rotating water wheel which is used to divide | 
jets into drops falling on a narrow sector of t 
The spinning wheel also rotates the device 
support through gears, causing the spray to cover t 
roof surface gradually. This is said to result i! 


film of water being continuously applied. 


Equipment Shorts 


The Trane Co., La Crosse, Wis., manufacturer of heating 
cooling, and air conditioning equipment has complete¢ 
plans for the construction of an eastern branch factor 
at Scranton, Pa. As soon as it is completed, the ne" 
plant will be used for the production of convecto! 
radiators, though other products produced by | 

pany may be fabricated there at a later date. According 
to the company announcement, the establishment! 
an eastern branch factory will move a portion of ™ 
production closer to eastern markets and raw mater: 
sources. This move is part of a program for 
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FROM 


—and Quickly Discover 
What's Newest in 
High Velocity Outlets 


fast deliveries are typical of the progressive merchandising policy 


h keeps the Stewart line of Outlets, Scoopaires, Wall and Base- 


whit 


hoard Registers, ahead of the field. Completely re-designed, they 
ofer you and your customers extra advantages in smart, modern 
appearance, more efficient diffusion and simpler adjustments. You'll 
nd all popular types and sizes in the Stewart line—for air con- 


‘tioning, heating and ventilating. Or if you require something 


special, we'll make it. 


PROMPT DELIVERIES ON STANDARD SIZES 





STYLEDDV | 


(2 Banks) 
Individually 
Adjustable 

Face and 
Rear Bars 





Style DDV is one of 8 variations of Stewart High Velocity Outlets. 
By means of a detachable key, all bars are adjustable for directing 
air straight and at various right-left or up-down angles. Style DDV 
as vertical face bars and horizonal rear bars. Style DDH (not 
hown) has horizontal face bars and vertical rear bars. This type 
itlet is made in popular sizes with or without lever-operated, 
iltiple volume valves. Matching intakes are available. OUTLETS 
CAN BE SUPPLIED TO FIT CONTOURS OF CABINETS FOR 
ROOM COOLERS. 


STYLE 91 


Lever-operated 
Single Damper 
Wall Register 


STYLE 91 is from the series 70-90 of Wall and Baseboard Registers 
ade with single dampers, or multiple-valve dampers, both lever 
perated. Face bars of the 90 series are horizontal and set at a 
lown : ae. Face bars of the 70 series are vertical, set straight. 
‘etting keys are furnished for user to alter bar settings. Matching 
grilles are available. , 


Send for literature and prompt quotation on your requirements 


MANUFACTURING COMPANY, Inc 
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8 RONG" 70 Series Traps 
give better service! 


Look to these five reasons for long, trouble-free service in 
STRONG 70 Series Traps: 


1. Valve and seat guaranteed leakproof for one year—made 
of STRONG's patented, wear-resistant Anum-Metl; 


2. Easy servicing—permitted by the renewable seat design, 
cover with all working parts easily removed without break- 
ing pipe connections; 


3. One piece bucket—stainless steel, no welds; 


4. Turbulence avoided, choking minimized, 25% greater 
capacity—with STRONG's exclusive Hi-Cap orifice 


5. No dribbling, quick, full opening—high ratio leverage 
STRONG in-line 70 Series Traps are available in sizes from 
be” to 1”, semi-steel construction. STRONG'’s “two-in-one’’ 
blast trap with integral thermal air vent is also available in 
the 70 Series (see cut below). 

Catalog No. 67 describes these traps in detail along with 
other STRONG traps. Write today 


*Trademark Reg. U.S. Pat. Off 


STRONG, CARLISLE & HAMMOND COMPANY 
RQ: XC 1392 West 3rd Street Bivens Ot 


Cleveland 13, Ohio 


+ 2 T 


Reducing Valve Blast Trap Strainer 


STRONG 
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DEPENDABLE SERVANTS 
of AIR CONDITIONING 
and HEATING 


ALL MADE TO FUNCTION IN HARMONY 
BY THE SAME MANUFACTURER 
~< 


FIG. R 
5506 





This Single-Shaft PUMP and MOTOR UNIT is an all ball 
bearing unit with none of the bearings in the casing. Bear- 
ings are sealed against dirt and require only one lubrication 
a year. Sizes with capacities from 10 to 750 G.P.M. Made 
in 2 types. Type R.U. with packed Stuffing Box for Cooling 
Tower service. Type RY with leak proof Mechanical Seal 
for Hot or Chilled Water Circulating. 











FIG. High efficiency, 
1802 Double Suction Pump 
with Horizontally 
Split Case. Performs 
the same services as 
Fig. R 5506 Pump 
and is used where 
greater volume is re- 
quired. Capacities 
from 50 to 1200 
G.P.M. and heads to 
250 ft. Also designed 
for Booster Service. 














For the heating system this 
Vertical Underground Con- FIG. 
densate pump and receiver is NRG 
supplied either Single or in 

Duplex as shown. Receivers 2001 
may be Cast Iron or Steel. We 
also make the Horizontal type 
for Low Pressure, known as 
TVC 300 and SRC 450. 





a ‘5 
Bulletins Are Available From Your 
Jobber or Our Factory 


Pig. R5506, see Bulletin R5500 
Fig. 1802, see Bulletin ALSO0A 


Fig. 2001, see Bulletin 
NRG200A 








Horizontal Condensate Pumps 
—see Bulletins TR100B and 


PUMP 


WwW E / COMPANY 


Manufacturers of Centrifugal Pumps 


1523 N. FREMONT 








rf 
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CHICAGO 22, ILLINOIS | 


Equipment Shorts (Cont.) 


costs and stepping up deliveries. Constructio: hed. 
uled to begin immediately. 


In its annual report to the stockholders, F irban,, 
Morse & Co. reported 1947 net sales of $89..\4.590% 
which is by far the largest peace time volu: he 
company’s history. The net profit for the y ir afte, 
taxes was $4,224,777.07 or $7.05 per common ~ hare | 
compared with $5.14 per share in 1946. Ac: Y: 
the report, signed by R. H. Morse, preside) rders 
received from customers in the first six weeks of 194 ' 
are running somewhat larger in total than thos 
in the comparable period last year. 


Reductions of 10 to 20 percent in the list prices 
“Streamline” solder type fittings for heating, piping, ang 
refrigerating have been announced by Mueller Brass Cy 
Port Huron, Mich. According to F. L. Riggin, Jr., genera) 
sales manager, “this reduction is made in the face 9 
the largest demand and production in the ! 
the solder type fitting.” 


Despite the increased demand, delivery time for pic. 
ture window sizes of the double glazed, insulating “Twin- 
dow” units has been reduced to about two weeks accord- 
ing to Pittsburgh Plate Glass Co. Additional production 
facilities and standardization of sizes has made it pos- 
sible to assure delivery in about 14 days. The unit 
made of two or more panes of glass separated by) 
hermetically sealed air space and protected by a stainles 
steel frame. It can be installed in various types 
and is available in 26 standard sizes 


A 100 percent increase in the rated life of the WI 
“Sterilamp” ultra-violet lamp—from 2000 to 40 
has been announced by Westinghouse Electric C 
Lamp Div., Bloomfield, N. J. This improvement in 1 
performance is due principally to modifications t 
electrode design, improved manufacturing te 
and more thorough quality control supervision 


Gas fired counterflow heaters, manufactured by Dra 
Corp., Pittsburgh, have been listed by the Underwnits 
Laboratories, Inc., and approved by the American ( 
Association. Oil fired models of the same heaters 3 
also listed by the Underwriters Laboratories. Th: 
ers, used principally for industrial and commercial! st 
tures, have outputs ranging from 400,000 to 2,000.00! 
per hr and can be converted to use either g: 
Stainless steel combustion chambers are featu! 


ss) 


A fun and fellowship meeting to honor 38 | 


| with an aggregate total service record of n 


1000 years, and timed to coincide with the opening 200." 
May Ist of a newly constructed section of the compa! 
building, has been announced by Vapor Heating C0! 
Chicago, manufacturer of railway train heating equ 
ment, steam generators, and “Rador” automaiic t= 
perature controls used in streamlined trains 
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OIL BURNERS 


HORIZONTAL 


Atmospheric and Induced Draft 


Marley SpraCoil Towers 


FOR CLOSED. SYSTEM COOLING 
OF LIQUIDS, OILS AND GASES 


SpraCoil Towers are the logical combination of two service-tested Marley 
Units (Marley Towers and Marley atmospheric sections) into one pi 




















S772 


ROTARY 


Capacity Ranges 











GALLONS | BOILER | SQUARE FEET 
PER HOUR H.P STEAM RAD. 

M 2 6 800 

M 165 500 64,000 
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fectly coordinated installation. For indirect and combination 
cooling, SpraCoil Towers set perf6rmance standards in a wid 
range of plants. For years they have rendered th 
ultimate in service for 
DIESEL PLANTS — Cooling jacket water and lube oil. 
— CHEMICAL AND FOOD PROCESSING — General process cooling. 
DAIRIES — Cooling milk. 
REFINERIES — Cooling or condensing oil, water and volatiles. 
FOUNDRIES — Cooling quenching oils. 
.- alsoin... 


Recycling and Natural Gasoline Plants, Compressor Stations, 
Smelters and Mines 


The Marley Double-Flow Tower with the Marley « 
also is adapted to high-efficiency coil « ling for | 
installations. 


THE MARLEY WAY is the PERFECT SPRAY 


oe Marley Non-Clog Spray 
nozzles boost efficiency 
in any cooling unit. 
For peak performance } 
modernize present . 
equipment with these ‘ ‘ 
patented nozzles. 


OIL BURNING EQUIPMENT 
You Can Recommend 





ACE ENGINEERING CO. 


eee Peeens eeaeae 2 . 


Custom Engineered Ol Surning Systems Since 1931 


Chicago, tlilinois 
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“Vulcan”, the origi- 


nal chain pipe vise, 


Above: “VULCAN”. 
4 sizes for pipe 1/8 
to 8 inches. 


At right: “VULCAN 
SUPERIOR”, with 
reversible jaws and 
adjusting handle on 
top. 2 sizes for pipe 
1/8 to 4-1 /2 inches. 


is made entirely of 
tough, wrought steel 
.-- no cast parts what- 
ever. The dropforged 


jaws are of saw-tempered steel for file sharpen- 
ing ... chains are of the same high quality as 
Williams’ “Vulcan” Tongs. Fully guaranteed, 
and sold by Industrial, Plumbing and Oil Field 
Distributors everywhere. 


J. H. WILLIAMS & CO., BUFFALO 7, N. Y. 














Equipment Shorts (Cont.) 


The MagniLastic Div., Cook Electric Co., Chi 
announced a price reduction of 15 percent on 
less expansion joints in the 55, 150, and 4 
According to the company this price adjust 
been made possible by improvements in p 
methods, tooling, and general shop efficiency 


The largest expansion in the history of U.S. ! 
Motors, Inc., Los Angeles, is taking shape in 
Conn., where the company’s Atlantic plant is 
more than doubled in size. Substantial in 
business and the continued postwar demand 
various types of electrical equipment made by : 
pany have necessitated this extensive expan 
gram. Construction is now under way and it is 
that the enlarged facilities will be completed n 
without interruption of manufacturing. 


Rapidesign, Inc., P. O. Box 592, Glendale, C 
announced a new “Radius Master” No. 76, whic! 
drafting tool for the rapid and accurate drawing 
It is said to eliminate the old trial and erro: 
and to locate the radius point by the center ho! 
the particular radius. Radii on inner contou 
to 37/32nds in 32nd increments. Sizes and radi 
are printed on the negative side to prevent we: 


A new mortar sealant has been specially fo 


for use on glass block. Known as “Klee Sealant 


Mortar Between Glass Block,” the material is 


coat the exterior mortar joints and is said to adher 


the mortar and form a tight flexible bond to t 
expanding and contracting with the mortar a 
the glass without rupturing the film. The mate: 
available in limited quantities from American |! 
Co., 635 Rockdale Ave., Cincinnati, Ohio 


Sully Engineering, Ltd., 7416 Melrose Ave., Los Angt 


Calif., has developed the “Crown” torch, a self c 


unit measuring 12 in. in length and 214 in. in diamete 
and weighing 2% lb. It is designed to burn propa! 
butane gas, at 3800 F, and to operate for 8 hr befor 


refilling is necessary. Its many uses are said t 
the sealing of sweat joints, lead burning, light b 
thawing frozen pipes, paint burning, soldering « 
pipe, and heating and bending. According to the n 
facturer, the torch can be filled from any 
butane or propane tank. 


Recently acquired by Leavitt Machine Co., OF 
Mass, as an addition to its regular line, the Swendem 
steam trap has capacities up to 24,000 lb of water. Op 
ned | 
discharge in a continuous and uninterrupted st eam a 
water and air which it collects. The traps are avav: 


+ri ht 


in seven sizes through the company’s national distr 


ating on the float valve principle, it is des 


tion organization. 


ang 
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JOHN ZINK 
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Streamlined 


Luminous 
Flame 


CONVERSION 
BURNER 


for 





Industrial and Domestic 
Installations 


” 
BURNS— 


Natural Gas, Manufactured Gas, 


or Liquefied Petroleum Gases 


* 
Luminous Flame Radiates Heat 
2 to 3 Times Faster Than Blue Flame 
Available for Vertical or Horizontal 
Firing 


Write for Literature 


John Zink Company 


4401 South Peoria 


TULSA, OKLAHOMA 


New York Salt Lake City 


Houston Los Angeles 
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For Air Conditioning, 
Heating and Ventilating 








Greater efficiencv—lower resistance is yours 


with an AIRCOR Air Filter. 


\ permanent, cleanable viscous type filter of 
all galvanized construction, having full bronze 
welded corners. Expanded metal face plat 
acts as lint arrestor to provide easier cleaning 
and servicing. Rated filtering efficiency 98.5" 

In standard 1” and 2” thickness 

Also available for heavy duty service on in 
dustrial and special applications—in 2” to 4” 
thickness. Holding frames (for V-type or 
straight banks) are made for all type filters 


~~ 





SEND FOR + 
BULLETINS 





Air Filter Corporation 


2514-F WEST LISBON AVE. ° MILWAUKEE 5, WIS 
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IME 


PROVES 


Galvanized (z'nc-coateo) Sheets 
Stay Stronger Longer 





1 34 YEARS... Erected in 

1913, and covered with 
heavy gauge galvanized sheets, 
this Tennessee concentrating 
plant of the A/Z Company, pic- 
tured at left, is still in excellent 
condition after more than three 
decades of service. Painted with 
Gray Metallic Zinc Paint in 1932. 


1 50 YEARS... The galvan- 
ized metal roof on this old 
Missouri farm building has out- 
lasted the building itself, and is 
still in good condition after half a 
century of service. Industry and 
the farm have long depended on 
galvanizing to protect iron and 
steel against costly rust. Builders 
know that as long as iron or steel 
is zinc covered, it cannot rust. 





In building for the future, look to the past for proof 
of a building material's strength . . . durability .. . 
service. With galvanized (zinc-coated) roofing 
and siding you get the strength of steel . . . the 
rust protection of Zinc. So for low-cost, long-time 
service choose the building material that’s proved 
by TIME itself . . . galvanized sheets. Send coupon 
for information about Zinc and how it helps keep 
buildings and equipment stronger longer. 





This “Seal of Quality” is 
your guide to economy in 
buying galvanized sheets. 
Sheets bearing it carry at 
least 2 oz. Zinc per sq. ft. 






FREE BOOKLETS! ° 





— RE at ee ee Names en 7 
r Send me without cost or obligation i 
y_ the illustrated booklets I have checked. oon \\\ 
y (© Repair Manual on Galvanized Roofing and Siding i 
{ (© Facts about Galvanized Sheets r 
§ (© Use of Metallic Zinc Paint to Protect Metal Surfaces I 
I t 
; Name cisenlbebci hale Wtietiiedae = Sen tn NE ne ; 
: Address ini Ticial Sesstcaneiap pb thie asthenia eiccamadipasbauinaiates ; 
YR ERR SRR ese State 1 





—_— — aaa anaeeaae aaa es ee eeneseend 
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| Hanson to the position of vice president in 


as manager of the service organization. 
| 


EXECUTIVE CHANGES 


Announcement has been made of the electi: 








sales for the United States Air Conditioni Con 
Minneapolis. He has been with the company f ) Year j 
and is a graduate of the University of Minnes Other 
personnel changes include the appointment Har 
Goodman as assistant to the president and C Kes 


R. W. Christensen has been named assistant «dvert; 
ing manager, aluminum division, Reynolds Metals ¢ 
Louisville, Ky., according to an announcement by D F 
Beard, advertising manager. He succeeds J. C. Bijorkholy 
who was recently advanced to advertising manager 9 
the company’s foil division. In his new position yw 
Christensen will also handle advertising for | 
pany’s railway and industrial machinery divisi 





At the last annual meeting of the directors Baker 
Ice Machine Co., Inc., South Windham, Me., A. F. Miltop 
was elected treasurer of the company. In addition 
his new responsibilities, Mr. Milton will continue to ae ] 
as chairman of the executive committee of the board 
of directors and secretary of the company. He is als 
a director of the subsidiary Northwest Baker Ice M 
chine Co., Inc., Seattle. 


Sa ae 


H. O. S. Bridcutt has been appointed director and 
executive vice president of Richard Crittall Radiant 
Heating, Inc., New York City. He recently arrived from 
England and is a director of Richard Crittall & Co., Ltd 
London. 


Last month, C. S. “Chet” Stackpole assumed his 
duties as general sales manager for the Airtemp Diy 
Chrysler Corp., Dayton, Ohio. He brings a broad back 
ground of experience in the sales and merchandising 
field to his new position and is currently vice presiden' 
and chairman of the residential section of the America! 
Gas Association, vice president of the Sales Executiv 
Council of Baltimore, a member of the American Socie! 
of Refrigerating Engineers, and a member of the saves 
personnel committee of the Edison Electric Institute 


Eutectic Welding Alloys Corp., New York Cit) 
facturer and distributor of special gas and arc 
rods, fluxes, and welding equipment, has appointed T.! 
Leston as vice president in charge of production. 4 
graduate of Arnstadt Polytechnic Institute in chemuica 
engineering, Mr. Leston completed his metallurgica 
training at Faculte des Sciences, Paris, and New York 
University. He was assigned to company projects in ut 
research laboratories at the beginning of 1°44 


i i i el ie a, a a 


thereafter, he guided several new arc welding e!ectrodes 
and alloys through the pilot-plant stages to ful! produc = 
tion. 

i) 1948 
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‘A STURDY Mand -ctye 
SHUT-OFF VALVE FOR 


Circular 200 

describes briefly 

mony of the other ASCO 

Solenoid Volves. Send for a 

copy for future reference. Also, if in- 
terested in switches, send for Circular 600 
describing our line of Automatic Transfer 
Switches, Remote Control Switches, Con- 
tactors, Relays. 


IMMEDIATE DELIVERY 
39” Pipe Size 


Automatic Switch Co. 


389 Lakeside Avenue, Orange, New Jersey 
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ON CHIMNEYS AND VENT FLUES 


Breidert 
Air-X-Hausters 


PAT. NO. 2269428 





Bretder Air-X-Hauster 
Chimney Top makes 
fireplace draw better. 


the first scientific 
improvement in roof ventilators 
in over 50 years! 


No matter which way the wind 

matter how bad the weather—th« 
provides positive exhaust, Designed in 

ance with the science of acrodynamics 
revolutionary ventilator utilizes the pow 

aif currents coming from a// angeles to provid 
safe, positive ventilation without 


Type B Breiders Stationary—no moving parts to regul: 


Air-X-Hauster for out of order no power consum} 


factories,commefr 


ial and residential compact and pleasing in appearan 
busldings 


Breidert Air-X-Hauster—the first ventilator to be 
tested under all variable vertical and horizontal 
wind conditions .. . with certified ratings published. 


} 


Unlike most conventional ventilators which work efficiently only wl 


ct 


wind strikes in a horizontal plane, the Breidert has been thoroughly 


tested—by U. S. Navy and Smith Emery Commercial Testing Labora 
tories—with the wind blowing in a// directions. Its remarkal high 
performance ratings under all conditions are certified and pul 


Many Thousends in Use all over the Country 


Breidert Air-X-Hausters have found wide acceptance among at 
engineers, industrialists, farmers, home owners, ship and bi 

U. S. Army, U. S. Navy, Maritime Commission, schools 
and public buildings. In every case when pr 

Breidert has never failed to fully meet every clain 


Free Engineering Data Book, with 
complete specifications, sent on re- 
quest. Address 


9129 SAN FERNANDO ROAD 
Los ANGELES 41, CALIFORNIA 


“AN LIBRAR\\ 
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‘AIR CONDITIONING 
and 
REFRIGERATION 


Freon Condenser 
Steel Shell — C. L. Chamber 
Finned Copper Tubes 


A Typical PARACOIL Product 


PARACOIL Units For Air Conditioning and Refrigeration 


EVAPORATORS BRINE COOLERS 
CONDENSERS WATER CHILLERS 
RECEIVERS 


Special Designs for 
The Process Industries 


Built for All Commercial Refrigerants 
Finned or Bare Tubes 
Straight or U Type Tubes 


Designed to Any Stationary or 
Marine Code 


Paracoil Engineers Have Been Designing General 
Heat Exchange Apparatus For Almost Half a Century. 
There is No Substitute for Experience. 


WE SOLICIT YOUR INQUIRIES 


DAVIS 


ENGINEERING CORPORATION 


1063 East Grand Street, 30 Rockefeller Plaza, 
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Elizabeth 4, New Jersey New York 20, N. Y. 
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Executive Changes (Cont.) 


The appointment of four vice presiden 
announced by H. P. Etter, president, Ai) 
Pacific Co., Mills Tower, San Francisco, the ; 
ary of Air Reduction Co., Inc., recently organ 
over the west coast business of Air Reducti: 
The new vice presidents and their respect 
are: L. A. Hamilton, Seattle; E. W. MacCork 
land; H. W. Saunders, San Francisco; and | 
Los Angeles. The west coast company produc 
oxygen, acetylene, and the necessary appar: 
oxyacetylene cutting and welding processes q 
tributes arc welding machines and related «quipmey 
Prior to the formation of the new company. the , 
coast business of Air Reduction Sales Co. was condyptes 
through local district offices, and the compa 
quarters was in New York. 


M. J. Graham has been named manager of the Wee 
Leechburg, Pa. plant of Allegheny Ludlum Stee! Cor 
Pittsburgh. F. G. Benford will serve as assistant pla 
manager. Mr. Graham joined the company in 1933 afte 
being graduated from Lehigh University. After eijg; 
years in the service departments of the Brackenridg: 
Pa. and West Leechburg plants he was named producti 
manager of the defense plant operated by the 
during the war at Dunkirk, N. Y. Upon his dischar 
from the Navy in 1946, he was made assistant manager 
of the West Leechburg plant and was named ing 
plant manager last year. Mr. Benford was graduated 
from Penn State as a metallurgical enginee 
and joined the company as chief metallurgist 
West Leechburg plant in 1945. 


T tit 
Alls 


The name of the Vermiculite Research 
Evanston, Ill., has been changed to the Vermi 
Institute, and E. R. Murphy succeeds V. E. Watt 
managing director and executive secretary. As 
change in the name implies, the institute will : 
be primarily concerned with research. Its functions 
be promotion of the use of vermiculite product 
ally, cooperation with allied industries in the const 
tion field, and the preparation of new literature and 
publicity. Mr. Murphy was assistant chief enginee! 
the Gypsum Association for over 12 years, and prio! 
that time, he was with the structural cla) 
industry code authority during NRA, and 
former Metal Lath Manufacturers Association. Resear: 
into the properties and possibilities of vern 
be continued by Mr. Watts who is opening 4: 
research laboratory in Palo Alto, Calif. While he 
specialize in product development and improvement 
other industries, a large portion of his time wil ! 
on vermiculite. 


hiv Us 


The appointment of R. B. Cherry, Jr. as southeaste! 
regional sales director of Typhoon Air Conditioning / 
Inc., Brooklyn, N. Y., has recently been anno! 
will supervise the company’s representation in 
of Florida, Georgia, Louisiana, Mississippi, a 
Carolina, making his headquarters in Atlanta, Ga 
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, Third Floor 
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C Installation 


MADE PRACTICAL 


...by KORFUND 


Be air conditioning equipment anywhere above 
the ground floor presents problems, mainly because of 
excessive vibration and noise in operation. Korfund 
Standard Vibro-lsolator Units have solved this problem 
many times. 


For example, Valley Weathermakers, Harlingen, Texas, 
recently installed a reciprocating compressor on the 
third floor of S. H. Kress & Co. building, Brownsville, 
Texas. In this instance, installation was made even more 
difficult by location near the offices and sales floor. Yet 
today the 2300 Ib. compressor and 900 Ib., 40 HP motor 
are operating satisfactorily mounted on four Korfund 
LK/F Vibro-lsolators. Valley Weathermakers' letter states: 


“ ; . , 
... These isolators are doing an excellent job of 


removing vibration caused by the motor and com- 
pressor. You can stand in the office directly below 
the equipment and not be able to tell whether or not 
lit} is in operation ... The Construction Superin- 
tendent for S. H. Kress & Co.... was very much 
pleased . . . (In another case) we have an air condi- 
tioning compressor installed on the second floor of 
an office building, and it is disturbing the tenants 
below. From the results of the Brownsville, Texas, 
job, we feel sure that your Isolators will remedy the 
trouble on this installation.“ 


lt is interesting to note that more than 75% of Korfund 
orders in the air conditioning field are repeat business. 
We'll be glad to send further details showing why this is 
so. Write. us today about your problems in Vibration 
Control. 





“The 


48-36 Thirty-Second Place 
Long Island City 1, N. Y. 
Specialists in 
Vibration Control for Over 45 Years 
Representatives in Principal Cities 
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KORFUND Company, Inc. 





*® Here are two of the many Zallea Expansion 
Joints installed in high pressure steam lines 
from Capitol Power House to U. S. Govern- 
ment Printing Office, Washington, D. C. 
These expansion joints are always “on duty” 
to assure uninterrupted production—and a 
continuous flow of steam to the Printing 
Office. Efficiently and tirelessly, they perform 
their job of absorbing movement due to con- 
traction and expansion of the steam lines. 
It’s the high quality built into every Zallea 
joint that makes them long lasting—even 
under the severest service. Remember, 
there is no packing to deteriorate—no mainte- 
nance required. 
Zallea Corrugated Expansion Joints are 
made in non-equalizing, self-equalizing and 
duo-equalizing types, depending upon oper- 
ating conditions . . . of copper, stainless steels 
and other corrosion resistant 
alloys ... for a wide range of 
temperatures and pressures in 
many sizes. Write today for 

Goll the brand new Zallea Catalog 
47. ZALLEA BROTHERS, 
816 Locust Street, Wilmington 
99, Delaware. 
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WORLD'S LARGEST MANUFACTURERS OF EXPANSION JOINTS EXCLUSIVELY 
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BINKS TYPE 2-D 
34 STANDARD SIZES 

Binks Type 2-D Horizontal Induced Draft 
Cooling Towers are ideal units for use 
either indoors or outdoors. They create 
their own draft, making them efficient in tight spots where the 
natural movement of the air is restricted. The ratio of air to 
water and travel flow is controlled to provide maximum cooling 
at the lowest possible cost. Single fan sizes are available with 
capacities from 3 to 150 G.P.M. Twin fan sizes have capacities 
from 180 to 300 G.P.M. 

There’s a Binks Cooling Tower for 


every water cooling job 


SEND NOW FOR BULLETIN 601 


12 pages of helpful data, charts, dimen- 
sions, etc. to help you select the right Binks 


Type 2-D cooling tower. 


MANUFACTURING COMPANY 


CARRO AVt HICAGO 








Executive Changes (Cont.) 






McDonnell & Miller, Inc., Chicago, has anno. iceg »), 
appointment of Nils Swanson as a vice pre. den; Z 
the corporation. He is widely known in th: 
industry through his long association with 
pany’s boiler water feeders, low water cutoffs a 
relief valves. 


E. B. Maire is the newly named sales manage: 
midwestern, southern, and eastern branch 
General Controls Co., Glendale, Calif. He wi!) be i 
charge of the Boston, Philadelphia, Pittsburgh, | ‘ming. 
ham, New York, Detroit, Cleveland, and Chicag., offices 
and will assist and coordinate the efforts these 
branches in the sale of automatic temperature, pressyrp 
and flow controls. 


Mitchel Landau has joined York-Shipley, Inc.. York 
Pa., as assistant to the president, in charge of merchap- 
| dising. He is widely known as an author of magazine 
‘articles on heating and air conditioning. As assistan: 
| to the president, he will be in full charge of the develop- 
ment of a merchandising program including residentia! 
| and industrial oil fired heating equipment. 





C. C. Tippit has been named manager of the new! 
created order and planning department, Reliance Ele 
tric & Engineering Co., Cleveland. Mr. Tippit graduated 
from Williams College and took additional training a 
Massachusetts Institute of Technology as a meteorologis: fle 
|in the Army Air Corps. He subsequently served in t 
| European theater for two years before joining t! 
| pany in September 1945. 





Cur 
| Continuing the expansion program which was set 

|a few months ago, Refrigeration Engineering, Inc., | 
| Angeles, has announced the appointment of Albert Rebé 

| as export manager of the company which is offering 

| line of unit coolers, evaporative condensers, floor units 

and air conditioning equipment under the trade nam cal 
of “Recold.” Mr. Rebel has been active in the export 

field of the commercial refrigeration industry 





O. P. Bereit, for the past year comptroller of the Parke: 
Appliance Co., Cleveland, maker of aircraft and indus- 


trial valves and fittings, has been elected treasurer and pa 
comptroller, according to a recent announcement by $ ce 
B. Taylor, company president. Mr. Bereit received his \ 
schooling at Case Institute of Technology and Clevelane 

Law School, graduating from the latter in 1929 G 


Announcement of the appointment of F. M. Mason ' 
the position of vice president in charge of its Atlante 
plant has been made by U. S. Electrical Motors, Inc 


Mr. Mason, who will have his headquarters at the com- 
pany’s Milford plant, started at the bottom of the ladder 
in the test department in 1930, and since then has risen 


rapidly through various departments. 





Heating, Piping & Air Conditioning, Apr! 19° 





‘SIMPLIFY 
AND SPEED 
ies 
PIPING JOBS 





..» push pipe under streets, lawns, 
floors, walks with a 


GREENLEE PIPE PUSHER 


Cut costs, save time on underground pipe installations 
this fast, easy way. 

With a GREENLEE Hydraulic Pipe Pusher one man can 
push pipe through the ground and under obstructions. 

Saves the time, hard work, and inconvenience to all 
caused by the old methods of tearing up lawns, floors, 
and pavement. Eliminates tedious digging, tunneling, 
oack-filling, tamping, re-paving, as just a short trench 
accommodates the pusher. 

Save with the GREENLEE Pipe Pusher, which often 
pays for itself on the first few jobs. Learn all about this 
compact, portable, powerful pipe installing equipment. 


Write for details todays. Greenlee Tool Co., Division of 


Greenlee Bros. & Co., 2314 Twelfth St., Rockford, I 


= 
GREENLEE 
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Costa's Ice Cream Plasis- Old and 
New—Both Equipped with 


Refrigeration 


Twenty-two years ago, Costa's Ice Cream Co. began 
using Frick Refrigeration in a small plant at Metuchen, 
™ New Jersey. The business 





prospered. 

Today Frick Equipment 
Dy | carries the entire cooling 
load at the Company's 
Old Plant of Costa's Ice Cream Magnificent new plant, one 

Company of the finest in existence, 
adjoining VU. S. Highway 
| , » No. | at Woodbridge, 


New Jersey. 


Frick Refrigeration is 





helping thousands of busi- 
Super-modern New Plant at nesses to grow. Perhaps 


Woodbridge, N. J. 
— you, too, could be using it? 


DEPENDABLE REFRIGERATION SINCE 
FRICK «: ICK «5 


WAYNESBORO, PENNA. 
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FEDDERS 


UNIT HEATERS 


Satisfaction depends on what is behind a name plate 
. in construction ...in materials ...in reputation. 


This cutaway view of Fedders Series 15 Unit Heaters shows the 
streamlined copper tubes, deep flanges extruded into headers, 


individual copper fins with large area bond to tubes. 


Also, Fedders full floating element mountings relieve expansion 
stresses between core and cabinet. Low final temperatures and 
quiet broad blade fans assure correct comfort distribution. 


Write for bulletins covering horizontal and downblow 


FEDDERS - QUIGAN 


CORPORATION 


BUFFALO 7, NEW YORK 


Representatives in Principal Cities 
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RECENT TRADE LITERATURE 


For your convenience in obtaining copies of t} 





bulletins, see coupon on page 181. If you wu 
direct to the manufacturer, describe care; 
what literature you want, as the number g 
first in each item is for use only when sen 


requests to Heating, Piping & Air Condition 


Air Recovery Equipment 


No. 6810—-W. B. Connor Engineering Corp., 114 F 32n¢ 
St., New York 16, N. Y., has issued a new 16 pag 
let (No. 105-A) on its type H “Dorex” air 1 
equipment used in the “recovery” or conversion 
vitiated air by adsorption of gases and vapors. A 
carbon, the adsorption agent, is used in hol 
cylindrical canisters which are available in a va: 
arrangements for duct installations, etc. Typi 
sembly arrangements, dimensions, framing detai 
capacity and resistance curves are included 


Aluminum Sheet and Plate 


No. 6811—A 48 page, 6 x 9 in. booklet, Aluminum She 
and Plate, has been released by Reynolds Metals ( 
Aluminum Div., Desk 105, 2500 S. Third St., Loui 
Ky. According to the manufacturer, the booklet 
signed to meet the needs of the experienced alu: 
user as well as the newcomer. Information relativ 
various sheet and plate alloys, gages, and sizes 
cluded, along with a brief discussion of cost 
which provide data for a comparative analysis 
cost of aluminum sheet and plate as against 
widely used metals. 

Also given are summaries of such topics as 
welding, riveting, brazing, and soldering, together wi 
resistance to chemical attack and heat treatable a 
non-heat-treatable alloys. Finishes for sheet 
plate, characteristics of the metal, and the avoidance: 
distortion are likewise summarized. Since alun 

| sheet and plate are sold by weight, a rather large sectio. 
| of the booklet contains tables for computing the weigh! 
of various sizes and thicknesses of sheet and plate items 
| One of the final sections of the booklet gives an index 
specifications as listed by various government burea 
and a number of leading professional societies. Som: 
the tabulated data are used to present informa! 
chemical compositions, mechanical properties, c 
cial tolerances, and bend radii. 


Automatic Damper Control 
for Regulating Draft 


No. 6812—An electric damper control with au! 
time delay features and for controlling the dr: 
commercial and industria] boilers is covered in 
page bulletin released by Cleveland Fuel Equipment C 
1836 Euclid Ave., Cleveland 15, Ohio. In additi 
discussion of how the control functions, installat 
structions, wiring diagrams, and general specif 
are included. 
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\JipEAL FOR RADIANT HEAT PIPE BENDING 





The first portable 
self-contained power bender 


WALLACE SUPPLIES MFG. CO. 


Bending Specialists Since 1900 
1300-12 DIVERSEY PARKWAY . CHICAGO 14, ILLINOIS 
Write for Bulletin 34—Section K-3 for complete details 


COMFORT 
THE YEAR AROUND 


To have year-round comfort from your air con- 
ditioning or heating system, a reliable pump is a 
necessity. The Motorpump is such a unit. It will 
stay on the job. 





Horizontal The %, %, % and 1 horsepower sizes will serve 
KRVS Models D & E 





most systems; however, units up to 50 hp are in- 
cluded in our standard line. All are rugged and 
compact and easy to install. The Motorpump 
needs no special foundation. 

Consult your nearest I-R branch office or local 
I-R distributor for full details. These pumps can 
easily be put on your present equipment or ap- 
plied to your new equipment. 


Ingersoll-Rand 


11 BROADWAY, NEW YORK 4, N.Y. 





Vertical —_ 
KRVS Model F T3398 
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@ Stretch your oil supply 
by replacing obsolete equip- 
ment with Todd Burners. 
Avail yourself of the years 
of experience of Todd 
engineers. 


Oil Burners 
Gas Burners 


Combination 
Oil and Gas 
Burners 


re VOT 
4 
i\/i/ i 





COMBUSTION EQUIPMENT 
DIVISION 


TODD SHIPYARDS CORPORATION 


81-16 45th Ave., Elmhurst, Queens, N. Y. 


NEW YORK * BROOKLYN * ROCHESTER 
HOBOKEN + NEWARK * PHILADELPHIA 
HARRISBURG * YORK * CHICAGO * CHARLESTON, 
S.C. © BOSTON * SPRINGFIELD, MASS. 
BALTIMORE * WASHINGTON * DETROIT * GRAND 
RAPIDS * TAMPA * GALVESTON * MOBILE * NEW 
ORLEANS * LOS ANGELES * SAN FRANCISCO 
SEATTLE * MONTREAL * TORONTO 
BARRANQUILLA * BUENOS AIRES + 








| 
| 


Cold Process 
Water Conditioner 


No. 6813—Publication 4425 is being distrib: oq », 
Cochrane Corp., 17th St. and Allegheny Ave., !} ladel. 
phia 32, Pa. It describes the company’s rece: an- 
nounced “Rapid Reactor” which is designed to mbin, 
cold process water softening with the basic elem: ts fo, 


mixing, floc formation, settling, and thicken; 


| single reaction vessel. The unit is said to be ndine 


widespread application in industry for the cond jonins 
of process cooling water and boiler feed. Chem ca! re. 
agents may be introduced for coagulation of (. rbigit, 
alone, for partial softening with coincident ¢  rbiqjy, 
reduction, or for complete softening and turbicity re. 
duction. The publication contains detailed explanat 
of the process and the operation of the equipn 


| Combination Starter for 


Induction and Synchronous Motors 
No. 6814—Publication 3100 PRD-192, issued 


| Electric Machinery Mfg. Co., Minneapolis 13 Min: 


shows the construction, operation, and applicati: 
the “Hi-Fuse” combination starter for high 
induction and synchronous motors for industry. A fea- 
tured discussion describes how the high interrupting 
capacity fuses provide short circuit protection 


| Disc or Butterfly 


Type Valves 


No. 6815—The butterfly or disc type valves offered by 
R-S Products Corp., Dept. DH, Wayne Junction, Phila- 
delphia 44, Pa., are described and illustrated in a new 


| catalog (No. 17) just released. The 52 page booklet 
| shows 11 basic types of valves, including detailed eleva- 


tions showing manual controls, extended shafts for 


| automatic controls, and finned boxes for high tempera- 


ture service. 


Electric Contact 


| Controller 


No. 6816—Bulletin 98098 describes the new electri 


' contact controller (indicating or recording) offered }) 


| sections of the book cover pyrometers, pyrome' 


portable, panel, and switchboard meters. Other 


Taylor Instrument Companies, P. O. Box 110, Rochester 
1, N. Y. Photographs, together with construction and 
application drawings, show how this unit is used for on- 
off applications involving temperature, pressure, ‘ow 
liquid level, and humidity. 


Electric Controls, 
Meters, and Instruments 

No. 6817—A 66 page illustrated catalog, which is sac 
to be a veritable handbook because of its comprehensivt 
coverage, describes the standard makes of instrument's 
and controls offered by Electro-Tech Equipment Co., 1!’ 
Lafayette St.. New York 13, N. Y. In addition to 
illustrations, the catalog gives complete data, specifica- 
tions, and prices. One page is devoted to suggestions © 
the purchase and use of instruments. Also included ar 
data, tables, and connection diagrams on rectifiers 
variable voltage transformers, and the like. Various 
¢ con- 


trollers, recorders, and thermocouples, together with 
roducts 
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READY-POWER 
ENGINED REFRIGERATION 


THE ANSWER TO 2 MAJOR 


AIR CONDITIONING PROBLEMS 


Here is the ideal automatic air conditioning unit 
for any building located where power facilities are 
not adequate or where 3-phase commercial power 





is not available. The unit consists of a modern, 
radial compressor that is driven by a direct-con- 
nected International industrial-type engine. Ready- 
Power Engined Refrigeration Units are designed 
and built to give highest quality air conditioning. 


OVERHEAD DUCTS! 


LAN \ \RRARIY 


— 


> 


WESTON 


| all-metal 
THERMOMETERS 


Clear, boldly marked scales make Westons 
preferred on overhead ducts and other in- J 


“SALE 


> 





AY 


AS 
eX. 


LN 
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Ready-Power Engined Refrigeration Units use 
cheap fuels such as natural gas, butane, gasoline or 


Diesel; therefore operating costs are extremely low. 
In many cases the costs of air conditioning with 
Ready-Power are but fractions of what users norm- 
ally expect to pay. For installations requiring 10 to 
75-ton air conditioning load. Write The Ready- 
Power Co. for complete information. 





accessible locations. Easily mounted at any 
angle for convenience in reading. Sturdy, 
all-metal Weston construction assures years 
of accurate dependability 

Available in sizes, ranges and stem lengths 
for most applications. Ask your local jobber 
or Weston representative for complete in- 
formation. Weston Electrical Instrument 
Corporation, 648 Frelinghuysen Avenue, 
Newark 5, New Jersey. 









MODEL 221-D 
straight form | 3” head dia 
i 


| t#te READY-POWER co. wey amg 


5 731i FR AVEN V9ETROIT 4 MICHIGAN 
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covered include electronic meters, consta) 
transformers, rheostats, relays, counters, a: 
laneous equipment. 








Electronic 
interval Timer 


No. 6818—An electronic timer, series 30, d 
machinery and process control and having a : e fr 
0.03 sec to 4 min, is described in bulletin PC47 ed 
Photoswitch Inc., 77 Broadway, Cambridge 42 
unit is recommended by the manufacturer fo 
trol of hydraulic presses, chemical feeders, sp: 
grinders, drilling machines, and similar equi 
may be wired to provide interval timing, dela 
automatic repeat, and programming, as we! 
variations of these. 


Flexible Couplings 


No. 6819—A new booklet, entitled Relief from Bes 
Wear Grief, describes how a number of plan 
venting bearing failures, shaft failure, and 
equipment because of the improper coupling 


couplings and gives an explanation and anal) 
principles by which they operate. In addition 
tive material and illustrations are used to show 
Send for Catalog operation of the company’s flexible coupling 
sates for end thrust and the three types of shaft 


THE Ga O MANUFACTURING COMPANY alignment. A section of the booklet describes | 





New Haven, Connecticut tenance of this coupling. This 24 page booklet 
Pioneer Manufacturers wf ¢ Finned Tubing in the able from the manufacturer, American Flexible ( 
United States Co., 1801 Pittsburgh Ave., Erie, Pa. 














Zn0ye SELL 
TO INSTALL 
TO SERVICE 
e @ e@e GR Unit Air Conditioners 


From their first look at the attractive cabinet, your customers 
will like GR Unit Air Conditioners. They are compact and 
save valuable floor space. They operate quietly because of 
sound mechanical design and complete acoustic insulation. 
They are economical and dependable— backed by 30 years 
of experience. 


Installation is easy because the unit is completely self-con- 
tained. Servicing is simplified—all parts are readily accessible. 


Find out more about these popular “packaged” air condition- 
ers, and about the complete GR Air Conditioning line. If your 
territory is still open, and if you have the necessary sales and 
service facilities, an unusual opportunity awaits you. 


®@ 3-ton Model 3NAC and the 5-ton Model SNAC 
GR Unit Air Conditioners provide year around 
air filtration and ventilation. also summer cool- 
ing and dehumidifying. A heating coil may be 
dded if desired. 








GENERAL REFRIGERATION 


DIVISION 
YATES-AMERICAN MACHINE CO., Beloit, Wisconsin 








AUTOMATIC REFRIGS® 





Shafts. The booklet describes the functions flex 
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forced Hot Water 
Heating Systems 

No. 6820—Capture the Sun with “Hydro-Flo” Heat- 
ing is the title of a new 17 page consumer booklet on the 
application of forced hot water heating equipment to 
radiator, convector, baseboard, and radiant panel sys- 
tems. Issued by Bell & Gossett Co., Morton Grove, IIl.. 
the booklet stresses the use of the company’s heating 
specialties in all forms of radiant heating. The advan- 
tages of zoning larger systems from the standpoint of 
fuel economy and comfort are pointed out. 


lap 





; & 4 


“BS Fuel Oi 

“Supply 

No, 6821—Stating that “it has been virtually impos- 
sible for the public to sift the conflicting hopes, supposi- 
tions, facts, and figures and acquire 2 considered opinion 
ff its own on fuel oil supply,” the Oil-Heat Institute of 
America, Inc., 6 E. 39th St., New York 16, N. Y., has pub- 
lished an information booklet, Answers—Your Questions 
About Burning Oils. Quoting from industry and govern- 
ment sources the booklet, in question and answer form, 


provides information on supply factors from crude re- | 


xib serves through the delivery of the refined product. The 


booklet will be distributed to the oil burning public by | 


members of OHI and all others in the industry. Copies 
will be furnished in lots of more than 100 at cost (2% to 
314 cents each depending on the quantity ordered) to 
anyone who desires copies for distribution to the public. 
A sample booklet and order form can be secured from 
OHI headquarters. 




















ey Venturi Gas Burners are 

answer to all your heating 
allations whether commercial 

estic, or industrial. The ver- 

ter | | 
ype illustrated will afford 

mical, even, dependable heat 


with remarkable freedom from 
naintenance troubles. It's shipped completely assembled, ready for 
nstallation and is available for mixed, natural or LP gases 


Fre Dé glad he 


send more information 


’ . 4 ; 
please write 


HANEY cn. tweun 


nm request 


Monrovia, California 


HANEY 
GAS 


STEP We your circulation 


with AUTO-VENT Air Eliminators 


Simple as A-B-C ... yet positive 
in action every time! Sure-cure for 
air pockets and air traps that hold 
up the free circulation of water or 
other liquids flowing through pipes 


pressures to 75 lbs. Simple in 


construction easy to install! 
7 - “ Built of brass with self-closing 
‘ float operated valve. Withstands 
high temperatures, oil and other 
adverse conditions. Try these No. 





7 Auto-Vents once, and you'll use 


HERE’S HOW them on every job. They're that 
good, yet NOT expensive! 
TO VENT! : 
@ Hot Water 4 — of 


Heating Lines 
@ Hot Water- 


IT WILL PAY for you to have infor 


Convectors 
Unit Heaters mation and prices on the complete Maid 
Seseboords O’-Mist line which includes other types of 
ep ies Pa liminat nd heating specialties 
@ Coils, Tanks, Etc aw cnanerers, 8 & 








Write us today, or see your jobber! 















3215 N. PULASKI RD 


CHICAGO 41, ILLINOIS 


AlR-FLO AUTOMATIC 
CEILING SHUTTER 


FOR 
ATTIC 
FANS 











TOP VIEW - OPEN ~ ~ LESS MOULDING 


Built so they can be installed practically flush with 
the ceiling, AIR-FLO Ceiling Shutters present a re- 
fined, finished appearance. Their natural aluminum 
color blends with any decoration, eliminating need 
for painting, and ffo grille or winter cover is required. 
Furnished in 5 different widths, single panel up to 
73” long. No op-_ 

erating mechanism 


shows. Built-in fu- 
sible link. Meets 
fire underwriters 


requirements. 
Write for illus- 
trated catalog 42- 
D of the complete 
AIR-FLO line. 


AIR CONDITIONING PRODUCTS CO. 


2340 W. Lafayette .Bivd., Detroit 16, Mich. 

















AND ENGINEERS 
j 99 South Myrtle Avenue 
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BUILT-IN at FACTORY 


For all your under- 
ground and exposed piping 
jobs you'll like DURANT 
Pre-Sealed Insulated Pipe. 
It is waterproof... re 
duces installation costs to 
a minimum .. . eliminates 
electrolysis and corrosion 

- requires very little 
trenching and field work. . 
avoids extra cost of waste 
and breakage . . . comes to 
you ready to install. In 
short, D.1.P. is the perfect 
pipe for this type of job 
Investgate D.I.P.! Write 
for detsils today 


4 Simple Steps 


1. Field joint ready for inspection. 2. Joint 
covered with standard pipe insulation. 3. Ourant 
joint casing in place ready for asphalt. 4. Asphalt 
poured in slot making a perfect seal. 



























Ready te 

install 
FOR STEAM 
MOT WATER 
REFRIGERATION 
Trade Mara 


Reg. U.8 
Pat. OF 


Durant 


INSULATED PIPE CO. 


WO1S Runnymede St. 
Pate Alto, Calif. 


The ORIGINAL Pre-sealed Insulated Pipe 
U, . he gna 
$e MCLUCAN 


PIPE BENDING MACHINES... 


for fast, dependable bends 


Radiant HEAT Pipe Bending is simple, accurate with good 
equipment . . . hand or motor-powered machines available . . . 
up to 8” capacities. 


The Hand-powered 
“American” A-30 


sends %” to 2” standard pipe sizes 
to a radius of 5 to 1, up to 180°. 
Special radii within these sizes supplied 
on request. Usual radiant heat bends 
for 1%” at 6” G 9” radii can be sup- 
plied. Special radius supplied on re- 
quest. 


| @ Aver@ge bend takes only 60 


seconds! 





@ Versatile—bends cold pipe, conduit and tube, copper and brass 
1.P.S. without crimping. 


@ 12,000 in use all over the world. 


BENT ONCE — BENT RIGHT 
ON “AMERICAN” PIPE BENDING MACHINES 


American 
PIPE Pee — 


Factory and Main Office: 17 Furnace St., Poultney, Vermont 
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| Heavy Fuel Oil Burners 

| No. 6822—A four color brochure (Form A-6( 
trates and describes the fully automatic heavy inner 

| offered by Ray Oil Burner Co., 401-499 Berna! Sa 
Francisco 12, Calif. Design and construction f¢ 
well as the path of fuel through the burner 

| trated. 


| 
Industrial Adhesives 


No. 6823—Minnesota Mining & Mfg. Co., 901 
| Ave., St. Paul 6, Minn., has issued a 27 page br 
| its adhesives, sealers, and coatings. The boo 
| tains 40 illustrations, cites 18 case histories, an 
|of the more than 1000 formulas offered. Pict 
| bonding operations such as plywood-to-meta! a: 
| sheeting-to-wood, sealing operations, and proté 
|} anti-corrosion coatings for metal. 


Malleable Pipe Fittings for Brazed Joints 

No. 6824—Malleable pipe fittings which are 
the first threadless malleable fittings made f 
pipe joints are described and illustrated in a 
bulletin released by Stanley G. Flagg & Co., I 149 
| Chestnut St., Philadelphia 2, Pa. Available si 
| and dimensions of a variety of elbows, tees 
| unions, and reducing tees are given and num: 
plications are described. 


| Packaged Boilers for Process Steam 


No. 6825 
| Engineering 


“Hot Steam” packaged boilers, buil! 
roducts Co., 315 W. Woodbridge Ss 











to Old 


WITH APEX PERMANENT PORCELAIN LINING. 
Pitted or leaky water tanks can be restored to 
original usefulness by relining, applied in two coats 
approximately 4%” thick—cures under water—has on 
affinity for lime—prevents corrosive and pitting 
action on metal—withstands temperatures up to 
250° without cracking—adds years to life of tank 


RIDAL SERVICE CLEANS 
CHEMICALLY STEAM & WATER SYSTEMS. 
Eliminate sludge and foreign matter from your en- 
tire plant safely and economically. We clean and re- 
store to original operating efficiency CHEMICALLY 
such equipment as: TURBINES — CONDENSERS — 
STEAM FEED LINES — CONDENSATE RETURNS 
—WATER HEATERS—STEAM KETTLES—COOL- 
ING AND HEATING COILS — PREHEATERS — 
HEAT EXCHANGERS — EVAPORATORS — TRAPS 
OF ALL KINDS — ETC. 


Consultation Service—Without Obligation 
APEX Engineering Company 


Central 2909 
75 E. WACKER DRIVE CHICAGO, iLL. 
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96. Mich., are designed for producing process steam 
available in sizes from 2 to 50 hp. They are 
escribed in Bulletin 148. According to the manu- 
these automatic units, which are built in ac- 


troit 
and are 
priefly d 


factur 
exon » with the ASME Boiler Construction Code, are 
suitable for pressures up to 100 psi, or higher if desired, 


and may be fired by either gas or oil. Design and con- 
truction features are outlined and numerous applica- 
tions are listed. 


Photoelectric 
Combustion Safeguard 
No, 6826—Combustion Control Corp., Broadway, 

Cambridge 42, Mass., has recently introduced its new 
® photoelectric scanner type 45PH5 for flame failure pro- 

tection of oil burners. This is used in combination with 

the company’s control type 24QJ5 to provide operating 

protection of the oil burner installation and may also 

be used with the programmer type 24PJ8 if starting 

protection and automatic ignition are required as well 

This equipment is described in bulletin FF-1 


ne 
if 


Pressure-Temperature 
Relationships of Refrigerants 

No. 6827—Two new 8 x 11 in. charts covering the 
pressure-temperature relationships of 24 different re- 
frigerants have been compiled by Kinetic Chemicals, 
Inc., Wilmington 98, Del. According to the company, 
there has been a wide demand for suitable charts or 
curves which would cover not only the eight “Freon” 


JEFFERSON 


SPECIALTY 


SIMPLIFY PIPING 
MAINTENANCE e« EFFECT 
SAVINGS IN LABOR 

















YPICAL of the complete Jefferson line is the 45 degree 
J esice ell illustrated. It helps you to simplify piping 

maintenance because the exclusive brass seating fea- 
ture assures tigt, lasting joints, guarding against leaks 
and effecting savings in labor because there are fewer 
joints involved wherever unions are used. The brass seat 
fis cut from seamless drawn tubing, free from all casting 
defects. It can’t be unseated regardless of how far pipe 
ends are screwed in. Jefferson Unions offer many other 
benefits which we will he happy to advise if you'll just 
drop us a line. 


JEFFERSON UNION CO. 


601 West 26th Street, New York 1, N. Y. 


Lexington 73, Mass. Lockport, N. Y 
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jefrostiug system, and a heat exchanger designed to 


METAL HOSE 


FOR EVERY PURPOSE 


¢ SEAMLESS— Constructed from one 
continuous piece of uniform thickness 
* PARALLEL CORRUGATION assures 
maximum strength and flexibility « 
SPECIAL ALLOYS provide resistance to 
heat, acid, etc., depending on require- 
ments ¢ AVAILABLE in wide variety of 
types to convey all kinds of liquids and 
gases ¢ AVAILABLE in complete form 
as vibration reducers for Air Condition- 
ing and Refrigeration Units. 


ECLIPSE-PIONEER Division of 
TETERBORO, NEW JERSEY 









1 & C Units being 
Tested in Laboratory. 


PROVES PERFORMANCE 


PRECISE MEASUREMENT... Of exact static pressure drop across 
each J] & C unit and proper blower size for each J] & Model. 


USTIVE TESTS . . . of J & C units provide installation engineers 
with the data needed for correct installations. 


ONLY IN THE LABORATORY .. . may technicians definitely establish: 


Correct Pressure Loss Measurements 
Proper Temperature Rise 

Accurate Flue Gas analysis 

Known Heat Transfer 


NO GUESSWORK .. . The J & C laboratory, working for you, permits 
accurate installations because performance capabilities are precisely 
determined. 


THE COMPLETE LINE .... COMPLETELY PROVEN 
}] & C, America’s largest and most complete Warm Air Heating 
Line, offers over 100 types and sizes with outputs from 3,800,000 
down to 100,000 Btu in the Famous Tubular Series . . . other 
models down to 52,500 Btu. Exact engineering plus endless testing 
provide the J & C features that give you an “edge” when you 
specify or install J & C. 


A PRODUCT OF 
JACKSON & CHURCH COMPANY, SAGINAW, MICHIGAN 
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PHOENIX 
Drop - Forged 


a 
FLANGES 


TOUGH FLANGES FOR TOUGH JOBS 


Drop forging makes Phoenix Flanges rugged . .. 
positions the grain flow of the metal so that maxi- 
mum strength and ability to “take it” is the result. 
Available in a wide range of styles and sizes, all of 
mild steel especially suited to machining and 
welding. ASA requirements and ASME and ASTM 
specifications are met in every case. For details on 
these tough flanges for tough jobs, get your copy 
of the Phoenix Flange Catalog. Free on request. 


PHOENIX MANUFACTURING COMPANY 


LN CATASAUQUA, PA. 


JOLIET, ILLINOIS 








Nicholson Simplicity Enables You to 


STOP Adjusting 
Steam Traps <= 
. 


Nicholson traps require no adjustment 
or change of valve and seat from 0 to 
225 Ibs. This feature proves an excep- 
tional trouble-saver in plants with many 
and varied trap applications. With 
these other 5 features, i* accounts for 





the increasing standardization on 
Nicholson traps: 2 to 6 times average 
drainage capacity; operate c. lowest 
temperature differential; nc freeze- 
ups, air-binding, nor water-logging. 





5 TYPES FOR EVERY PURPOSE 


power, heat, process; size ‘4" to 2 
steam press. to 225 Ibs. Also weight and 
piston-operated traps for steam, vir, Jaso- 
line; press. to 1500 Ibs. Expansion steam 
traps for press. to 225 Ibs 





Bulletin 1047 


is a valuable ref- 
erence on ad- 
vanced drainage 
methods. Or see 
Sweet's. 


W. H. NICHOLSON & CO. 


198 Oregon St., Wilkes-Barre, Pa 


Valves * Traps *® Steam Specialties 
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refrigerants being currently produced, put 
tional chemicals that are being used or hay; 
in the past as refrigerants. 

Chart 1 covers the temperature range fr 
250 F and chart 2 covers the range from l 
with the pressure ranges of both charts fro) 
mercury vacuum (0.10 psia) to 985 psi gage / 
The charts were prepared to permit accurate 
temperature readings being made. Melting p: 
cal points, and triple points are also show; 
logarithmic charts. 


Properties and Uses 
of Silicone Rubber 


No. 6828—New and more complete data . 
mercially available types of “Silastic”, the si! 
ber offered by Dow Corning Corp., Midland 
given in a 16 page booklet, Silastic Facts No Sey 
new types of products are covered as wel] 
pastes and six molding and extruding stocks 
typical physical properties, including hardn: 
strength, and elongation, are given. Some 
important applications, such as in gasketin: 
trical insulating material, are described 


Refrigeration Equipment 

No. 6829—Catalog No. R-125, consisting pag 
and issued by Kramer Trenton Co., N. Olden & Bru: 
Aves., Trenton 5, N. J., covers the company’s |i 
frigeration equipment. Among the products d 
are a variety of unit coolers, the “Thermobank 


Marrtoce LLO 


Products are fully 
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ATOMIZING SPRAY NOZZLES 
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SPRAY POND NOTILES 
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ATOMIZING SPRAY NOZZLES, SPRAY POND NOZZLES, 


and CONDENSER WATER DISTRIBUTORS 
For Vertical Shell and Tube Ammonia Condensers 
ALL MARTOCELLO SPRAY NOZZLES are manufactured with precise 
and of a design which has been thoroughly tested for maximum rw 
. . They are guaranteed to give satisfaction s v 
efficient results depend largely upon selecting the proper number. wpe 
size of Noazles suitable for your installation. 
THE MARTOCELLO CONDENSER WATER DISTRIBUTORS sre sow we 
as standard equipment Progressive Refrigerating Engineers io wi"il 
their Manpower problem, because they require no attention sod se 
users of the lowest Condenser Operating Pressures and Minimum Power O* 














It will pay you to consult us. WRITE or WIRE for further ioformsie 


NORTH I}eh STRIT 


() Jos. A. Martocello & Co. Fuiicorirmta? ? 


MARTOCELLO Q\A 
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sefrostiug system, and a heat exchanger designed to 
provide heat transfer between the liquid refrigerant and 
he suction vapor for installations from % to 20 hp. Air 
ooled condensers for installations up to 3 hp and shell 
land fin -ube condensers for installations up to 2 hp are 


also COV red. 
efrigeration 
Valves 


No. 6830—A new 20 page condensed catalog describing 
its entire line of refrigeration valves has been released 
py Automatic Products Co., 2450 N. 32nd St., Milwaukee 
10, Wis. Thirty five photographs and drawings are used 
to illustrate design and construction features of the 
various units, including the new No. 304 automatic ex- 
pansion valve, water and pressure regulating valves, 
check valves, solenoids, strainers, and filters. Specifica- 
tions for each are included. 


Registers 
and Grilles 

No. 6831—The complete line of registers and grilles 
offered by Independent Register Co., 3747 E. 93rd St.. 
Cleveland 5, Ohio, is described and illustrated in a new 
catalog (No. 48). Included in the 32 page booklet are 
‘Fabrikated” cold air faces, floor registers, pipeless fur- 
nace gratings, air conditioning registers, and wall grilles, 
together with a wide variety of wrought steel registers 
and grilles. Sizes, list prices, and free areas are tabu- 
lated. 






INDUSTRY' FAVOR is STEADILY MOUNTING 
for PUMPS “by rbarora™ 


Pump builders EXCLUSIVELY. What 
are your needs? We have a type and 
size for every pumping service. Get 
our recommendation —no obligation. 


Aurora Deep Well Turbines 
for all conditions—4"" to 24" 














NSA Aurora 
Centrifugal 
Sump Pump 


Type AD Hor. Split Case, 
Two Stage Centrifugal 


Type OD Hor. Split Case Double Suction 
Single Stage Centrifugal 








Apco Turbine-Type Pumps 


The simplest of all pumps. 
Ideal for small capacity, 
Type GMC high head duties. Silent, 
Close-Coupled compact and lasting. 
Centrifuga! 
ee 
APCO Horizontal 


. Condensation APCO Single Stage 
Type GGU Side Suction Return Unit Turbine-Type 


M 
ingle Stage Centrifugal Write for CONDENSED CATALOG M 
or See Our Catalog in SWEETS. 


DISTRIBUTORS IN PRINCIPAL CITIES 

























PUMP COMPANY 
80 Loucks Street, AURORA, ILLINOIS 





eating, Piping & Air Conditioning, April 1948 








THE 





UNIVERSAL 
TYPE “N”’ 
BLOWER 





MASSACHUSETTS. . 


By changing the position of the oil cup, the four 
popular discharges (lower horizontal, upper 
horizontal, down-blast and up-blast) can be 
obtained. Sizes 7 to 16'2 inches wheel diameter. 


WRITE FOR BULLETIN No. 110 CATALOG 


MASSACHUSETTS BLOWER DIVISION 


Te BISHOP & BABCOCK 7%. @o 


4901 HAMILTON AVENUE CLEVELAND 14, OHIO 
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PERFECTION IN HEATING COILS 


Efficient and stable at steam pressures up to 200 Ibs 

All expansion stresses are taken up in the heating section 
itself. No brazing or welding in assembly 

@ Encased coils standard equipment ready for installation in 
any position or stacking arrangement. Widths 10” to 34 
Tube lengths up to 120”. 


@ Copper Tubes and Fin Gray Iron Cast Headers 
@ All coils inspected for workmanship and tested hydrostatically 
to insure leak-proof operation 


IMMEDIATE DELIVERY—Write for Bulletin 147 


CHICAGO FAN & FIN COIL CO. 


1937 W. Walnut St. Chicago 12, Illinois 
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REZNOR 





WITH THE 
BIG, 
QUIET 
FAN 





In spring, winter and fall, working comfort is automat- 
ically maintained with Reznor gas fired heaters. Rez- 
nor thermostatic control is your non-salary fireman... 
you can forget expensive furnace firing with its family 
of operating and maintenance bothers. 

Reznor heaters circulate live, warm air in abundance. 


HOR 


unit healers 
A SIZE FOR EVERY NEED 


REZNOR CO. mercer 8, PENNA. 
GAS FIRED HEATERS SINCE 1888 


SUSPENDED OR 
FLOOR MODEL 


ahi 


ANN 
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NO STEAM LINES 
NO FIRE TENDING 


NO BOILERS -«@ 
NO FUEL STORAGE oe 


SCHNACKE 
COMPLETE 


CONDENSING UNITS 


For Air Conditioning and Refrigeration 


SCHNACKE Compressor has replaceable, refrigerant- 
cooled steel cylinder sleeves, balanced forged crankshaft, 
sealed crankcase, complete pressure lubrication, and many 
other advanced features. 

Condenser is ASME approved, fin tube, cleanable type, 
mounted in sturdy base. Water control valve and pressure 
control installed. F-C Models 10 to 25 H. P. available. 
Models less condenser, from 5 to 50 H.P. 

Our new foundry now makes deliveries on most models 
possible in one to two weeks. 

Write SCHNACKE, INC., 1020: £. Columbia St., Evans- 
ville, Ind., for complete details. 








| Slide and Butterfly Valves 
_ for Low Pressure Fluids 


No. 6832—W. S. Rockwell Co., 200 Eliot St 
Conn., has issued six new bulletins on its lin " 
valves and butterfly valves which are designe: 
with low pressure fluids, under 25 psi. The boo} 
vide information on applications, materials of 
tion, design and construction features, availa 
and dimensions. Bulletin No. 500 covers the « 
line of standard slide valves offered in sizes { 

20 in. Bulletin No. 501 describes the “Kwiki 
valves for fluids and gases containing solids 
flowing materials that tend to clog or jam con 
valves. Bulletins Nos. 502 and 503 are respect 
voted to flanged butterfly valves (in sizes from 4 to 4 
in.) and “wafer thin” butterfly valves designed 
lines that allow little room for valve connec: 
sizes from 4 to 72 in.). Threaded butterfly valv 
sizes from 1 to 4 in. are described and illus 
Bulletin No. 504 and various automatic cont: 
anisms which can be applied to the company’s \ 
covered in Bulletin No. 505 


Stainless Steel 


Analyses 
No. 6833—-Globe Steel Tubes Co., 4010 W. Burnham § 
Milwaukee 4, Wis., is offering, in its new booklet iN 


301), tabulated data showing the chemical an 
most of the stainless steels produced and usua 
able. For more than seven years the compa 
periodically brought the chart up to date, 


r 





Automatic 4 
Liquid Feed 


without Moving Parts 


THE PHILLIPS INJECTOR provides com 











Injector with : 
‘Distributor pletely automatic evaporator feed with no 
Heod 


| 
| 
| 
moving parts. By supplying recirculated liquid | 
steadily to the evaporator it increases heat | 
transfer and increases the evaporator capacity. | 
Many existing dry-expansion evaporators | 
can be easily changed to Injector operation, | 
with improved performance assured. 


Adaptable to “Freon” applications, from air 
conditioning and water chilling to cold stor- 
age installations with plate coils, fin coils, and 
unit coolers. Injector capacities from frac- 
tional to 200 tons with “Freon”. Furnished 
with either single outlet or distributor head. 

Write for sketches showing typical Injector 
installations. 








FLOOR TYPE ROOM 
faele) ai me. lel?) a4 
A—MAGNETIC SOLENOID 
B— BULLS-EYE 
C—HAND VALVE 

D— SURGE DRUM 

E— SIGHT GLASSES 

F— LIQUID LEG 
H—HEAT EXCHANGER 

} — INJECTOR 

K — CHARGING CONNECTION 
-* L— LIQUID LINE 
R—GAS RETURN 

$— SUCTION LINE 








Bo 


H. A. PHILLIPS & C0. 


3255 WEST CARROLL AVENUE + CHICAGO 24, ILLINOIS 
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THAINES TRAPS 
HAVE PROVEN THEIR 


Merit Simplicity Durability 


TRAPS have been manufactured for more than 










4 vears in which the Thermostat (or Bourdon Tube) 
has n perfected and is as accurate as your steam 

q gauxe The operating member is made of chrome : 
molybdenum steel tubing which assures strength and with 
endurance. Haines Traps, due to the inherent strength 


of their design and construction, are able to withstand 


the stress of excess pressures and still continue to 
functior In Haines Traps, the thermostat oe 
is sublected to the lower temperature of the 4 
return line This permits of greater valve 

40 trave ond a more positive draining of the 

. wnit to which the trap ts attached. The 





thermostatic b is qd vertically 
on a horizontal valve motion 
and closes the valve piece 
against the flow of steam 
The end of the thermostatic 
member opposite the valve 
is anchored, hence the trave! : 

te Guareneatat elther Vento Radiator Trap 
opens or closes the valve 

Due to the fact that the 

PR s. —itentoe Sethenes te wilee udeen Oho ELIMINATE UNNECESSARY BOILER OPERATION 
Haines Trap controle a large valve opening, whict 


CIRCULATION HEATERS 













































enables it to handle large volumes of air and water Chromalox Electric Circulation Heaters 
and prevents it from becoming Ineffective from scale avoid costly steam-boiler operation when _-— 
or other foreign matters. the boiler is not needed for space heat- 
ing. Heater connects directly to hot water FOR HELPFUL DATA O} 
Haines Float & Thermostatic Traps are bullt for any tank . . . or heats the water “on the ELECTRIC HEAT 
Tu? suse ena 30 tbe in the 3” stze | a spot’’ where it is used. Thermostat con- Send for the booklet “100 Ways 
become air bound and the Haines undersiung principle trol assures a plentiful supply. to Apply Electric Heat and 
insures safety . . . no danger of building up a pres- Check economical Chromalox Heaters Chromalox Catalog 42. 
: for summer use 
* GT Trap : os — 
EDWIN L. WIEGAND CO., 7610 THOMAS BLVD., PITTSBURGH 8, PA aA 
‘RI WM. S. HAINES & CO S 
nf 
bg Cin ROM/AILO) E 
1012 Wood Street n bA A 18-52 oS 
a 
_! a. 
) 
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MICHIC 


Beene .-- STYLE... 
DESIGN ... EFFICIENCY 


Q 


WHICH? 


and Why 


1\W 





Beauty in design and 
sound engineering 
protected by 18 pat 
ent points combine 
to make this the 
heating sensation of 
the year. Available 
in space and unit 
heaters. 


i+. 4 


One piece cast alu 
minum alloy heat ex- 
changer combustion 
chamber and patent- 
ed air foil eliminates 
expansion and con- 
traction noises. For 
use with natural 
gas, L.P. gas or 


manufactured gas. 

. ce Sepia TUBE-TURN WELDING FITTINGS AND FLANGES 
Only the best of standard valves, switches, etc., used on this model District Offices at New York, Philadelphia, Pittsburgh I 
Detroit, Chicago, Houston, Tulsa, San Francisco, Los Angeles Reg. t 


. . . . Tube Turns, Inc., Dept. 2008, Lowvisville 1, Kentucky 
Distributorships Available Please send “Fatigue Tests”’ booklet 


Write or Wire Today for Full Details Name 


AB WELDING SERVICE COMPANY, Inc. | -~~ 


1020 £ LINCOLN WICHITA. KANSAS Street 


- | Se aeesecpeces Zone State 





GET THIS BOOK 


Fatigue Tests of Welding Elbows ond Comparable 
Double-Mitre Bends: This research paper gives the 
authoritative pro-and-con. Analyzes effects of 
bending in the plane and transverse to the plane 
of curvature, and bending with and without in 
ternal pressure. Mail the coupon 















The most outstanding advance in heat circulation since 
the development of forced air heating. 
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L. J. Wing Mfy.Co. 


New York 11, N. Y. 


154 W. 14th Street 


See Wing Advertisement in last 


issue of this publication 
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Dependable 


No. 44 CONCRETE INSERTS 





made of heavy gauge 
assure absolute 


A dependable concrete insert 
preased steel with a wide wingspread to 


Makers of 44 is made in four sizes 


imbedment in concrete, the No 
CGM for %” - %” - %” - %” nuts. The long travel slot 
Radiator allows ample adjustment. C & M Inserts are packaged 
Brackets in attractive cartons for stocking purposes ond reship 


ment. Write today for Bulletin 1D-47 


CARTY & MOORE ENGINEERING CO. 


511 W. Larned St. Detroit 26, Mich. 











latest edition is now available to engineers, ex tivo, 
and technical men. 


Thermostatic Control for 
Steam Radiator Air Vent 


No. 6834—A steam radiator valve designed | nty 
automatically the radiator temperature and t ised 
in lieu of an ordinary air vent is described ; 
trated in a four page folder published by He 
Corp., 160 Fifth Ave., New York City. A the 
bellows is used to control the vent valve so as , 
the discharge of air from the radiator only w) 
ing is required. 


Plans embracing an extensive four year pla: 
sion for the Wood Conversion Co., St. Paul, M 
came known when E. W. Davis, president, a: 
the completion of a new steam generating 
Cloquet, Minn. The company, one of the Wey: 
forest products group, distributes its insulation, bui! 


2 


ing materials and industrial products nationally. Begy 
shortly after V-J Day, the company’s expansi f j 
production facilities will be completed this year and 
will virtually double the combined production capacity 


of “Balsam-Wool” blanket insulation, “Nu-Wood” insuwi- 
ation products, “Tufflex” wood fiber felts, 


products such as low temperature insulating fiber 


and other 











EXCLUSIVE SPIRAL FLUE 
gives you more to Sell! 


Here’s “horizontal” boiler efficiency 
with “vertical” boiler compactness! 
The exclusive Spiral Flue (Pat. ap- 
plied for) is offered only by 
EVEREDY and OILTRONIC 
Burner-Boiler Units. Capa- 
cities up to 1,043,000 BTU. 
CONVERSION OIL BURNERS 
0.65 to 20 G.P.H. 


MT. HAWLEY MFG. COMPANY 
MT. HAWLEY AIRPORT PEORIA, ILLINOIS 














bp Prints for Is. tler 
: 2 oo be tion Appl. alion 


TYPE “‘N’ 


Sk oo Kl; y 


for insuletion installation 














TYPE ““N For cork board, heavy laminated 
a -— asbestos boords, extra dense min- 
eral wool. e 
TYPE “B"’ comer 
7 Tt. —r TYPE 3 
For application of dense mineral 
\ = wool boards, sound-deadening mo- 
tS terials in air ducts. 








rire A TYPE “A” ad 

For light-weight minera! wool 
boards and corrugated asbestos air 
cell sheets. 


MANUFACTURING COMPANY 
50 Regent Street, Cambridge 40, Mass. 
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NEW 
GRAVITY BASEBOARD 
REGISTERS with 


Mii. 


Removable Face in 


“BEND-EZY" Design 
Metallic Finish 


QUICK DELIVERY! 


Write for Complete Information and Price List! 


STANDAR'D 





STAMPING & 
PERFORATING CG 


CHICAGO, ILLINOIS 


3151 W. 49th PLACE 
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Big Boy— strong on back, 






- but weak on method 
Little Man with the right answer— 






(for saving lime and pa 
. =~ For Installation or Repair Ye x 
A PORTABLE C r' t.) 


Tal Bender | 


with NEW BEND Indicator 
Anyone can make perfect bends with a Tal machine, 
on-the-job or in-the-shop. This fast working, easy- 
to-opgrate bender for wrought iron or steel pipe 
does in minutes work that otherwise tokes many 
hours. No wonder thousands are in service every- 
where. Write today for factual bulletin. 


Tal Bender. Inc. } Dept. HPA-13 Milwaukee 2, Wis. 
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